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ENGINE MECHANICAL — Cylinder Head 


(b) Hold the camshaft with a wrench, remove the cam 
sprocket bolt. 


{c) Remove the two nuts, chain tensioner and gasket. 


(d) Remove the cam sprocket and chain from the 
camshaft and leave on the slipper and damper. 


18. REMOVE NO. 6 BEARING CAP 


Remove the two bolts and No. 6 bearing cap. 


19. REMOVE EXHAUST CAMSHAFTS 


NOTICE: Since the thrust clearance of the camshaft is 
small, the camshaft must be held level while it is being 
removed. To assist you in this, the following steps 
should be carried out. Should the camshaft be removed 
without being kept level, the portion of the cylinder 
head receiving the shaft thrust may crack or be 
damaged, due do the camshaft catching in this portion 
of the cylinder head, causing it seize or break. 
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(a) Set the knock pin hole of the exhaust camshaft at 
5 — 30° BTDC of camshaft angle. 


HINT: The above angle helps to lift the exhaust 
camshaft level and evenly by pushing No. 2 and No. 4 
cylinder cam lobes of the exhaust camshaft to their 
valve lifters. 


(b) Secure the exhaust camshaft sub-gear to main 
gear with a service bolt, 


Recommended service bolt: 


Thread diameter 6 mm 
Thread pitch 1.0 mm 
Bolt length 16 ~ 20 mm (0.63 ~ 0.79 in.) 


HINT: When removing the camshaft, make certain that 
the torsional spring force of the sub-gear has been 
eliminated by the above operation. 


(c) Uniformly loosen and remove the eight bolts on 
the No. 1, No, 2, No. 3 and No. 5 bearing caps in 
several passes in the sequence shown. 

NOTICE: Do not remove the No. 4 bearing cap bolts at 

this stage. 

(d) Remove the No, 1, No, 2, No. 3 and No. 6 bearing 
caps. 


(e) Alternately loosen and remove the two bolts on 
the No. 4 bearing cap. 


HINT: 
+ As two No. 4 bearing cap bolts loosened, check that 
the camshaft is being lifted out straight and level. 


If the camshaft is not being lifted out straight and 
level, retighten the two No. 4 bearing cap bolts, Then 
reverse the order of above steps from (e) to (a) and 
reset the knock pin hole of the exhaust camshaft at 
5 - 30° BTDC, and repeat steps from (b) and (e) once 
again. 


NOTICE: Do not pry on or attempt to force the 
camshaft with a tool or other object. 


(f) Remove the No. 4 bearing cap and exhaust 
camshaft. 
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22. 


23. 


24. 





Cylinder Head 


{c) Connect the No.3 and 4 water by-pass hose. 


(d) Install the EGR vacuum modulator and bracket with 


the two bolts. 
Torque: 12 N-m (120 kgf-cm, 9 ft-lbf) 
(e) Connect the EGR vacuum modulator hose. 





(f) Connect the three vacuum hoses to the No.1 


vacuum pipe. 


INSTALL DISTRIBUTOR 





INSTALL NO.2 CYLINDER HEAD COVER 


Install the No.2 cylinder head cover and gasket 
three bolts. 


Torque: 5.4 N-m (55 kgf-cm, 48 in.-Ibf) 





INSTALL ENGINE WIRE 








(a) 
(b) 


(ce) 


Install the engine wire with the seven bolts. 


Connect the following connectors: 


Connect the vacuum hose to the pressure regula- 


Four injector connectors 

Knock sensor connector 

Engine coolant temp. sensor connector 
Engine coolant temp. sender gauge connector 


(California) 
EGR gas temp. sensor connector 


Start injector time switch connector 
Distributor connector 

Oil level sensor connector 

Oil pressure switch connector 


tor. 
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25. CONNECT ENGINE WIRE 
Connect the engine wire the two bolts. 
Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf) 
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ENGINE MECHANICAL — Timing Chain 


(b) Remove any old packing material and be careful 
not to drop any oil on the contacting surfaces of 
the crankcase and cylinder block. 

* Using a razor blade and gasket scraper, remove 
all the packing (FIPG) material from the gasket 
surfaces. 

* Thoroughly clean all components to remove all 
the loose material. 

* Clean both sealing surfaces with a non- residue 
solvent. 

NOTICE: Do not use a solvent which will affect the 

painted surfaces. 

(c) Apply seal packing to the joint part of the cylinder 
block and timing chain case, cylinder block and rear 
oil seal retainer. 


Seal packing: Part No.08826-00080 or equivalent 


(d) Apply seal packing to the crankcase as shown in 
the illustration. 
Seal packing: Part No.08826-00080 or equivalent 
* Install a nozzle that has been cut to a 3- 4mm 
(0.12 - 0.16 in.) opening. 
HINT: Avoid applying an excess amount to the 
surface. Be especially careful near oil passages. 
Parts must be assembled within 5 minutes of 
application. Otherwise, the material must be 
removed and re-applied. 








Immediately remove the nozzle from tube and 
reinstall the cap. 


(e) Install the crankcase over the studs on the block 
with sixteen bolts and two nuts. Torque the bolts 
and nuts. 


Torque: 13 N-m (130 kgf-cm, 9 ft-lbf) 


(f) Install a new gasket and No.1 oil dipstick guide. 
Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf) 
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(g)_ Install a new gasket on the ventilation case. 


(h) Install the ventilation case to the crankcase with 
the three bolts. 


Torque: 7.8 N-m (80 kgf-cm, 69 in.-Ibf) 


(i) Install and torque the two bolts holding the No.2 
engine hanger and cylinder block. 


Torque: 37 N-m (380 kgf-cm, 27 ft-lbf) 


(j) Install engine oil dipstick. 
(See page LU-4) 


INSTALL OIL PRESSURE SWITCH 
(a) Clean the threads of sealant and foreign material. 
(b) Apply sealant to 2 or 3 threads of the switch end. 


Sealant: Part No.08833-00080, adhesive 1344, THREE 
BOND 1344, LOCTITE 242 or equivalent 
HINT: This adhesive will not harden while exposed to 
air, It will act as a sealer or binding agent only when 
applied to threads, etc. and air is cut off. 





(c) Install the oi! pressure switch. 
Torque: 15 N-m (150 kgf-cm, 11 ft-Ibf) 


INSTALL LH ENGINE MOUNTING 


{a) Install the LH engine mounting with the three 
bolts. 


Torque: 41 N-m (420 kgf-cm, 30 ft-Ibf) 
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INSTALL CONNECTING ROD BEARING 


{a) Install the bearing inserts in the connecting rods 
and rod caps. 


(b) Lubricate the face of the bearings with engine oil. 


HINT: Install the bearing with the oil hole in the 
connecting rod. 


INSTALL PISTON AND CONNECTING ROD ASSEMBLY 


(a) Cover the rod bolts with a short piece of hose to 
protect the crankshaft from damage. 


(b) Lubricate the cylinder bore and rod journal with 
clean engine oil 


(c) Tighten the compressor snugly but NOT tightly 
against the piston and gently tap the correctly 
numbered piston and rod assembly into its cylin- 
ders with a wooden hammer handle or like object. 
Make sure the notch is facing the front side. 


INSTALL CONNECTING ROD CAPS 
(a) Match the numbered cap with the numbered rod. 


(ob) Install the rod caps with the front mark facing 
forward. 


TORQUE CONNECTING ROD CAP NUTS 

HINT: 

* The connecting rod nuts are tightened in two progres- 
sive steps. 


* If any of the cap bolts break or deform, replace them. 


ENGINE MECHANICAL — Cylinder Block 


EM-107 


ee a SSS 








ear10 


Front 


Nut 


Bolt 














euas2s 




















(a) Apply a light coat of the engine oil on the threads 
and under the rod nuts. 


(b) Using a 12-sided socket wrench, first, alternately 
torque the cap bolts in several passes. 


Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf) 
If any one of the nuts does not meet the torque speci- 
fication, replace the bolt and nut as a set. 


{c) Mark the front side of the top of nuts and bolts 
with paint. 


(d) Torque the nuts by an additional 90°. 


(e) Check that the paint mark on the nut is now fat a 
90° angle to the paint mark on the bolt. 


(f) Check that the crankshaft turns smoothly. 


(g) Check the rod thrust clearance. 
(See step 7 on page EM-83) 


INSTALL ENGINE COOLANT DRAIN COCK 
(a) Clean the threads of sealant and foreign material. 


(b) Apply sealant to 2 or 3 threads of the drain cock 
end. 


Sealant: Part No.08833-00080, adhesive 1344, THREE 
BOND 1344, LOCTITE 242 or equivalent 
HINT: This adhesive will not harden while exposed to 
air. it will act as a sealer or binding agent only when 
applied to threads, etc. and air is cut off. 


{c) Install the coolant drain plug. 
Torque: 25 N-m (250 kgf-cm, 18 ft-Ibf) 
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DESCRIPTION 


The 2TZ-FE engine is an in-line 4-cylinder 2.4 liter DOHC 16-valve engine. 
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ENGINE MECHANICAL — Description EM-3 
I _ 


The 2TZ-FE series engine is an in-line 
4-cylinder engine with the cylinders numbered 
1-2-3-4 from the front. The engine is slanted at 
an angle of 75°, with the engine auxiliaries 
located separately, and the engine height has 
been lowered as much as possible 

The crankshaft is integrated with 8 weights 
which are cast with it for balancing. Oil holes 
are made inside the crankshaft to supply oil to 
the connecting rods, bearings, pistons and other 
components. 

The ignition order is 1-3-4-2. The cylinder 
head is made of aluminum alloy, with a cross 
flow type intake and exhaust layout and with 
pent roof type combustion chambers. The spark 
plugs are located at the center of the combus. 
tion chamber. 

Exhaust and intake valves are equipped with 
springs made of special valve spring carbon 
steel which are capable of following for the full 
range of engine speed. 

The intake side camshaft is driven by a timing 
chain, and the exhaust side camshaft is driven 
by a gear on the intake side and a gear on the 
exhaust side. Lubrication of the cam journal gear 
is accomplished by oil supplied through the oil 
passage in the cylinder head to the camshaft 
center of hole. 

Adjustment of the valve clearance is done by 
placement of a valve adjusting shim above the 
valve filter, allowing shim replacement without 
removing the camshaft. 

The timing chain case is made of aluminum 
alloy, with a water pump and oil pump on the 
outside. 

Pistons are made of highly temperature-resis 
tant aluminum alloy, and a depression is built 
into the piston head to prevent interference with 
valve. 

Piston pins are the full-floating type, with the 
pins fastened to neither the connecting rods nor 
the piston boss, but with a snap ring fitted to 
both ends of each pin to prevent it from slipping 
out 





The No. 1 compression ring is made of chrome 
steel and the No. 2 compression ring is made of 
cast iron. The oil ring is made of stainless steel. 

The outer diameter of each piston ring is 
slightly larger than the diameter of the piston 
and the flexibility of the rings allows them to 
hug the cylinder walls when they are mounted 
on the piston. No. 1 and No. 2 compression rings 
work to prevent the leakage of gas from the 
cylinder and the oil ring works to scrape oil off 
the cylinder walls to prevent it from entering the 
combustion chambers. 


The cylinder block is made of cast iron, It has 
4 cylinders which are approximately twice the 
length of the piston stroke. The top of each 
cylinder is closed off by the cylinder head and in 
the lower end of the cylinder the crankshaft is 
installed, supported by 5 journals. In addition, 
the cylinder block contains a water jacket, 
through which coolant is pumped to cool the 
cylinders. 

The oil pan is bolted onto the right hand side 
of the cylinder block with bolts and nuts. The 
crankcase is installed to the lower surface of the 
cylinder block. The oil pan is an oil reservoir 
made of pressed steel sheet. 
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TROUBLESHOOTING 





























































































































ENGINE OVERHEATING ROUGH IDLING (CONT'D) 
Boosie vais T [ Pa [Problem Possible cause Remedy age 
Cooling system faulty Troubleshoot cooling system | co-4 | | Roughidle, stallsor | Vacuum leaks Repair as necessary 
PreK aaa fi | soisess (epat'd) | « PCV hoses 
Incorrect ignition timing Reset timing i 1G-12 
* EGR valve 
© Intake manifold 
HARD STARTING + Throttle body ; 
Problem Possible cause Remedy L_ Page * IAC valve 
| Engine will not crank | Starting system faulty Troubleshoot starting system | ST-2 * Brake booster line 
| oreranks slowly =| “#2 7 eS a OS) ae Air suction between volume air flow Repair as necessary 
Engine will not stary | No fuel supply to injector | Troubleshoot MFI system | Flo ‘meter and intake manifold 
Hard to start | © No fuel in tank Incorrect idle speed Check IAC system FIL-76 
idee @ Fus! pump not working | MFI system problems Repair as necessary 
* Fuel filter clogged | Engine overhi Check cooling system co-8 
* Fuel line clogged or leaking | Low compression Check compr M21 
MFI system problems | Repeir as necessary | Incorrect valve clearance Adjust valve cl —M8 
Ignition problems Perform spark test IG-5 
ae i tebe cod id ENGINE HESITATES/POOR ACCELERATION 
# Igniter ~ 
| © Distributor Inspect distributor Ios | Liiensintitcnaorl = | Remedy 
Spark plugs faulty Inspect plugs ice | Spark plugs faulty Inspect plugs 
High-tension cords disconnected or broken | Inspect cords 16-6 [eestor tice any | Wseecticonse 
| Vacuum leaks: | Repair as necessary ‘Wacunuy: bese Repair as nec 
| © PCV host * IAC valve 
+ EGR valve + EGR vaive 
© Intake manifold © Intake: manifold 
* Throttle body | RUS Bay 
| secteawae * ISC valve 
* Brake booster line | * Brake booster line 
Pulling in air between volume air flow Repair as necessary false ele eee lal aad ReBa Tet necabeaey 
meter and intake manifold j een ec rea ante 
\AChacaterniseshot | lati aires — | Incorrect ignition timing Reset timing 16-12 
nyreenanitoneet eeusnoonipreniek eae | Incorrect valve clearance Adjust vaive clearance | EM-8 
= = | Fuel system clogged | Check fuel system | 
ROUGH IDLING Air cleaner clogged Check air cleaner | 
. MFI system problems. Repair as necessary 
ee a Possiie couse ee _nemeny: ___}. Reon: | Emission control system problem 
Rough, idle, stalls or | Spark plugs faulty | Inspect plugs IG-6 (cold engine) 
DIESE High-tension cords faulty Inspect cords 16-6 * EGR system always on Check EGR system 
Ignition problems Engine overheats Check cooling system co-4 
© Ignition coil Inspect coil 1G-8 Low compression Check compression —M-21 
* Igniter 
© Distributor Inspect distributor 1G-8 
Incorrect ignition timing Reset timing LIe-r2 








































































































—EM-6 ENGINE MECHANICAL — Troubleshooting ENGINE MECHANICAL — Troubleshooting EM-7 
ENGINE DIESELING POOR GASOLINE MILEAGE 
Problem Possible cause ] Remedy Page |{ Problem ] Possible cause a Remedy | Page 
Engine dieseling MFI system problems Repair as necessary Poor gasoline mileage | Fuel leak Repair as necessary 
(run after ignition) | Air cleaner clogged Check air cleaner MAT 
SRG plied a | Incorrect ignition timing Reset timing \G-12 
MFI system problems Repair as necessary | 
AFTER FIRE, BACKFIRE © Injector faulty ‘i 
Problem Possible cause Remedy ‘© Deceleration fuel cut system faulty | Check MFI (fuel cut) system | FI-91 
| Muffler explosion Deceleration fuel cut system always off | Check MFI (fuel cut) system | FI-91 Idle speed too high Check IAC system FI-76 
fter fire on | | Spark plugs faulty Inspect plugs 'G-6 
L seoemern ee —— | — EGR system always on | Chock EGR system 
Muffler explosion Air cleaner clogged | Low compression | Check compression | eM21 
(after fire) all the time | ME) system problem | Repair as necessary Tires improperly inflat Inflate tires to proper pressure | 
Incorrect ignition timing | Reset timing IG-12 Clutch slips Troubleshoot clutch 
Incorrect vaive clearance Adjust vaive clearance | Brakes drag Troubleshoot brakes 
Engine backfires MFI system problem Repair as necessary |__| [Unpteasant odor | incorrect idle speed : Check IAC system FL-76 
Vacuum leak | Check hoses and repair as Incorrect ignition timing Reset timing 
| PCV hoses | necessary | Vacuum leaks Repair as necessary 
* EGR valve | | + PCV hoses 
| © Intake manifold * EGR valve 
© Throttle body | | © Intake manifold 
* IAC valve * Throttle body 
| © Brake booster line | * IAC valve 
Air suction between volume air flow ir as necessary * Brake booster line 
Tree aT ADEE | | MEI system problems Repair as necessary 
| Insufficient fuel flow | Troubleshoot fuel system | FI-9 | 
Incorrect ignition timing Reset timing | Ier2 
Incorrect valve clearance Adjust valve clearance Ems 
Carbon deposits in combustion chambers _| Inspect cylinder head | —M-40 
EXCESSIVE OIL CONSUMPTION 
| __ Problem Possible cause Remedy | Page | 
Excessive oll ~ | oir teak Repair as necessary | 
a PCV line clogged Check PCV system 
| Piston ring worn or damaged Check rings EM-93 
| Valve stem and guide worn Check valves | EM-41 





Valve stem seal worn 


|_ Sheek seals 
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ENGINE MECHANICAL — Engine Tune-up 


ENGINE TUNE-UP 
INSPECTION OF ENGINE COOLANT 
(See steps 1, 2 on page CO-5) 


INSPECTION OF ENGINE OIL 
(See steps 1, 2 on page LU-4) 


INSPECTION OF BATTERY 
(See steps 1, 2 on page CH-3) 


CLEANING OF AIR FILTER 
(See page MA-7) 


INSPECTION OF HIGH-TENSION CORDS 
(See page IG-6) 


INSPECTION OF SPARK PLUGS 
(See page IG-6) 


INSPECTION OF GENERATOR DRIVE BELT 
(See step 3 on pages CH-3) 


INSPECTION AND ADJUSTMENT OF VALVE 
CLEARANCE 


HINT: Check and adjust the valve clearance when the 


engine is cold. 


1, REMOVE RH ENGINE SERVICE HOLE COVER 
(a) Remove the three screws and scuff plate. 


{b) Remove the bolt and disconnect the RH seat belt 


from the front floor panel. 


(c) Remove the four bolts and RH front seat. 


(d) Remove the two bolts and RH front seat leg. 
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(e) Remove the two bolts and jack holder. 


(f) Remove the nine bolts and RH engine service hole 
cover. 


REMOVE NO.1 CYLINDER HEAD COVER 

(a) Remove the three bolts and No.2 cylinder head 
cover with gasket. 

(b) Remove the PCV hose. 


(©) Disconnect the four high-tension cords from the 
spark plugs. 


(d) Remove the bolt and No.2 cord clamp support 
plate. 


(e) Remove the nine bolts and remove the No.1 cylin- 
der head cover and gasket. 


INSTALL BOLT AND NUT TO EQUIPMENT DRIVE 
SHAFT (See step 4 on page CO-21) 


MEASURE VALVE CLEARANCE 
(2) Set No.1 cylinder to TOC/compression. 

* Turn the equipment drive shaft with a wrench to 
align the timing marks at TOC. Set the groove on 
the pulley to the "0" position. 

* Check that the valve lifters on the No.1 cylinder 
are loose and valve lifters on the No.4 are tight. 


If not, turn the equipment drive shaft one complete 
revolution and align marks as above. 
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(b) Measure the clearance of half of the valves. 


* Measure only the valves indicated in the illus- 
tration. 

* Record the measurements which are out of 
specification. They will be used later to deter- 
mine the required replacement shims. 

Valve clearance (Cold): 
Intake 0.15 - 0.25 mm (0.006 - 0.010 in.) 
Exhaust 0.25 - 0.35 mm (0.010 - 0.014 in.) 


(c) Turn the equipment drive shaft one revolution and 
measure the other valves. 


* Turn the equipment drive shaft one revolution 
and align the timing marks as stated in (a) 
above. 


* Measure only the valves indicated as shown. 


ADJUST VALVE CLEARANCE 


(a) Using SSTs, press down the valve lifter with SST 
A and hold the valve lifter down with SST B. 

SST 09248-55020 
(09248-05011 (A), 09248-05021 (B)) 


HINT: Before pressing down the valve lifter, position 
the notch as shown in the illustration. 





(b) Remove the adjusting shim with a small screw- 
driver and magnetic finger. 

HINT: For easy removal of the shim, when setting SST 

B, set it on the lifter so there is a wide space in the 

removal direction 


(©) Determine the replacement shim size by using the 
following Formula or Charts. 


* Using a micrometer, measure the thickness of 
the shim which was removed. 


* Calculate the thickness of the new shim so the 
valve clearance comes within specified value. 











T . Thickness of used shim 

A . Measured valve clearance 

N Thickness of new shim 
Intake side: + (A= 0.20 mm (0.008 in.)) 
Exhaust + (A -0.30 mm (0.012 in.)) 
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* Select a shim with a thickness as close as pos- 
sible to the calculated values. 


HINT: Shims are available in 17 sizes, in increments of 
0.05 mm (0.0020 in.), from 2.50 mm (0.0984 in.) to 3.30 
mm (0.1299 in,). Thickness is stamped on the new shims. 


(d) Install a new adjusting shim. 
* Place a new adjusting shim on the valve lifter. 
* Using SST A, press down the valve lifter and 
remove SST B. 
RECHECK VALVE CLEARANCE 
REMOVE BOLT AND NUT FROM EQUIPMENT DRIVE 
SHAFT 


NOTICE: If the service bolt and nut are not removed, 
the bolt head will hit and damage the cooling fan. 





INSTALL NO.1 CYLINDER HEAD COVER 
(a) Apply seal packing to six locations shown. 
Seal packing: Part No. 08826-00080 or equivalent 


{b) Install the No. 1 cylinder head cover and gasket 
with the nine bolts in the order shown in the illus- 
tration. 

Torque: 7.8 N-m (80 kgf-cm, 69 in.-Ibf) 

(c) Install the No. 2 cord clamp support plate with the 
bolt. 

Torque: 4.9 N-m (50 kgf-cm, 43 in.-lbf) 

(d) Connect the four high-tension cords to the spark 
plugs. 

(e) Install the PCV hose. 


(f) Install the No. 2 cylinder head cover and gasket 
with the three bolts. 


Torque: 5.4 N-m (55 kgf-cm, 48 in.-Ibf) 
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INSTALL RH ENGINE SERVICE HOLE COVER 


(a) Install the RH engine service hole cover with the 
nine bolts. 


Torque: 14 N-m (145 kgf-cm, 125 ft-Ibf) 
(b) Install the jack holder with the two bolts. 
Torque: 14 N-m (145 kgf-cm, 125 ft-lbf) 


(c) Install the RH front seat leg with the two bolts. 
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf) 


(d) Install the RH front seat with the four bolts. 
Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf) 

(e) Connect the RH seat belt to the front floor panel. 
Torque: 41 N-.m (420 kgf.cm, 30 ft-Ibf) 

(f) Install the scuff plate with the three screws . 


INSPECTION AND ADJUSTMENT OF IGNITION 
TIMING 


(See steps 7 to 10 on pages IG-12) 
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SHIM SELECTION CHART 
Intake 
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Tnstalled Shim Thickness (mm) 
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Intake (Cont'd) 


Intake (Cont'd) 






Installed Shim Thickness (mm) 
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Shim Thickness 
























































a T thickness rm | Nun] Thickness Gin) 
7 Nia 

seiait 1_| 2.50 (0.0984) 19 | 2.95 (0.1161) 
3 | 2.55 (0.1004) 21 | 3.00 (0.1181) 
5 | 2.60 (0.1024) _ 23. | 3.05 (0.1201) 
Intake valve clearance (Cold): | _7_| 2.65 (0.1043) | 25 | 3.10 (0.1220) 
0.15 — 0.25 mm (0.006 - 0.010 in.) |__9 | 2.70 (0.1063) 27 | 3.15 (0.1240) 
Example: 2.52 mm (0.0992 in.) shim installed {_11_| 2.75 (0.1083) _ 29 | 3.20 (0.1260) 
Measured clearance is 0.625 mm (0.0246 in.) 13__| 2.80 (0.1102) 31_ | 3.25 (0.1280) 
Replace 2.95 mm (0.1161 in.) shim with [15 _| 2.85 (0.1122) 33_| 3.30 (0.1299) 

shim No. 19. 17_| 2.90 (0.1142) 
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SHIM SELECTION CHART Exhaust (Cont'd) 
Exhaust 
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Installed Shim Thickness (mm) 

































Measured 
Clearance 
(mm) 


060 - 0804 
0.008 - 0.008, 
010-0014 
018 - O08 
070 - 0024 
0.028 - 0029 
030 - 0.004 
(0.035 - 0.098 
0.000 - 0.044 
0.048 - 0069 
0.080 - 0084 
0.085 - 0.089 
0.060 = 01086 
0.065 - 0.088 
(0070-0074 
0.078 - 0079 
0.080 - 0.084 
0.086 - 0.088 
0.080 - 0.094 
0.095 - 0.089 
10.100 - 0.108 
0.108 - 0.108 
‘10-0106 
O16 - 0.124 
0.125 = 0129 

2 








0.218 - 0.224 Trt { We 0218 0.226 
0207 = 
pee } Ty TBs | Bice Jap tp 0.228 - 0.228 
9353-6234 CLUE 1 rt 02m - 0204 
0248 - 0209 
0.260 - 0.360 
0315 - 0.366 
0.395 - 0.986 
0.368 - 0.940 
0370-0376 
0.378 - 0.380 
0.306 - 0.388 
0.390 - 0.996 
0.398 0.399 
0.400 - 0.408 
0.408 = 0.408 
0.410 - 0.414 
oars -0.4r 
0.478 - 0.428 
0430-04 
0435 - 0.446 
044s 0.448 
0.480 - 0.456 
Oss - 0.466 
465 - 0.469 
0470-0476 
0.478 - 0484 
‘485 - 0.489 
0.490 - 0.404 
0.498 - 0.499 
0.500 - 0.50 
0.805 = 0.508 
‘0810-0814 
0.818 - 0524 
0.525 - 0529 
0.530 - 0534 
0.598 - 0.546 
0.545 - 0.548 
0.580 - 0.588 
0585 - 0866 
0.565 - 0867 
0870 - 0576 
0575 - oste 
0.885 - 0 889 
0.590 - 0594 
0.595 - 0.599 
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0485 - 0.489, 
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Exhaust (Cont'd) 


ENGINE MECHANICAL — Idle and/or 2,500 rpm CO/HC Check EM-19 


IDLE AND/OR 2,500 RPM CO/HC 


CHECK 

























































































ema987 



























Shim Thickness 


























a 
ee iene pe = | Thickness [m 
1_| 2.50 (0.0984) 19 | 2.95 (0.1161) 

__3_ | 2.55 (0.1004) 21 | 3.00 (0.1181) 
| 5 | 260 (0.1024) 23 [3.05 (0.1201) 
[7 [265 10.1043) | 25 [3.10 (0.1220) 

3 








(3.30 (0.1299) 




















Exhaust valve clearance (Cold): 

0.25 — 0.35 mm (0.010 - 0.014 in.) 

Exampli 2.52 mm (0.0992 in.) shim installed 
Measured clearance is 0.625 mm (0.0246 in.) 
Replace 2.85 mm (0.1122 in.) shim with 
shim No. 15. 








HINT: This check method is used only to determine 
whether or not the idle and/or 2,500 rpm CO/HC com- 
plies with regulations. 


INITIAL CONDITIONS 
(a) Air cleaner installed. 
(b) Normal operating engine coolant temperature. 


(c) All pipes and hoses of air induction system con- 
nected 


(d) All accessories switched off. 
(e) All vacuum lines connected. 


HINT: All vacuum hoses for EGR system, etc. should 
be properly connected. 


(f) MFI system wiring connectors fully plugged. 

(g) Ignition timing set correctly. 

(h) Transmission in neutral. 

(i) Tachometer and CO/HC meter calibrated and at 
hand. 

START ENGINE 


RACE ENGINE AT 2,500 RPM FOR APPROX, 2 
MINUTES 


INSERT CO/HC METER TESTING PROBE INTO TAIL 
PIPE AT LEAST 40 cm (1.3 ft) 


CHECK CO/HC AT IDLE AND/OR 2,500 RPM 

Complete the measuring within three minutes. 

HINT: 

When performing the 2 mode (2,500 rpm and idle) test, 
follow the measurement order prescribed by the regu- 
lations. 

If the CO/HC reading at 2,500 rpm does not comply with 
regulations, try the following procedure. 

Race the engine at 2,500 rpm for approx. 1 minute, and 
quickly repeat step 4 and 5 above. This may correct the 
problem. 
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ENGINE MECHANICAL — Idle and/or 2,500 rpm CO/HC Check 


Troubleshooting 


If the CO/HC concentration does not comply with regu- 
lations, perform troubleshooting in the order given 
below. 


1. Check oxygen sensor operation 
(See page Fl-86) 

2. See the table for possible cause, and then inspect 
and correct the applicable causes if necessary. 





HC 


Problems 


Causes 





High 


High 


High 





Normal 


Low 


High 





Rough idle 


| Rough id 


| Rough idle 








(Fluctuating HC reading) | 


1. Faulty ignition: 

* Incorrect timing 
* Fouled, shorted or improperly gapped plugs 
* Open or crossed high-tension cords 
© Cracked distributor cap 
Incorrect valve clearance 
Leaky EGR valve 


Leaky intake and exhaust valves 


2 Pen 


Leaky cylinder 


Vacuum leak: 

PCV hose 

EGR valve 

Intake manifold 
Throttle body 

IAC valve 

Brake booster line 





| 2 Lean mixture causing misfire 


1. Restricted air filter 


| (Black smoke from exhaust) | 2. Faulty MFI system 


Faulty pressure regulator 

Clogged fuel return line 

Defective engine coolant temp. sensor 
Defective air temp. sensor 

Faulty ECM 

Faulty injector 

Faulty cold start injector 

Faulty throttle position sensor 

Volume air flow meter 





Compression Gauge 








9530 
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COMPRESSION CHECK 
HINT: If there is lack of power, excessive oil con- 


sumption or poor fuel mileage, measure the cylinder 
compression pressure. 


1. WARM UP ENGINE 


2. REMOVE SPARK PLUGS 


(See page IG-6) 


3. DISCONNECT DISTRIBUTOR CONNECTOR 
4 DISCONNECT COLD START INJECTOR CONNECTOR 


5. MEASURE CYLINDER COMPRESSION PRESSURE 


(a) Insert a compression gauge into the spark plug 
hole. 

(b) Fully open the throttle valve. 

(c) While cranking the engine with the starter motor, 
measure the compression pressure. 

NOTICE: This test must be done in as short a time as 


possible to avoid overheating of the three-way 
lytic converter. 


A fully charged battery is necessary to obtain 
engine revolution of more than 250 rpm. 








(d) Repeat steps (a) through (c) for each cylinder. 


Compression pressure: 1,226 kPa 
(12.5 kgf/em?, 178 psi) 
ure: 883 KPa 
(9.0 kgf/cm?, 128 psi) 
Difference between each cylinder: 
98 kPa (1.0 kgf/cm’, 14 psi) or less 


Minimum pr 





{e) If cylinder compression in one or more cylinders is 
low, pour a small amount of engine oil into the 
cylinder through the spark plug hole and repeat 
steps (a) through (c) for the cylinder with low com- 
pression. 

+ If adding oil helps the compression, chances are 
that the piston rings and/or cylinder bore are 
worn or damaged. 

* If pressure stays low, a valve may be sticking or 
seating improperly, or there may be leakage 
past the gasket. 


6. CONNECT COLD START INJECTOR CONNECTOR 
7. CONNECT DISTRIBUTOR CONNECTOR 
8. INSTALL SPARK PLUGS 


(See page IG-7) 
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COMPONENTS (Cont'd) 



































































No. 2 Cylinder Head Cover 


No. 2 Cylinder Head Cover Gasket 


5— 








EM-22 ENGINE MECHANICAL — Cylinder Head 
CYLINDER HEAD 
COMPONENTS 
Gasket 
18 (185, 13) 
EGR Pipe 
78 (800, 58) 
18 (185, 13) 
- ae 
o 
_-® Gasket 
Engine Wire z persis 
iil 5 f[28'i300, 22) | 
@ Gasket 
SS ' y @ Gasket 
@ Gasket 
Poa Beane, | 
“e—[ 20 (200, 14) 
Distributor w/ Cord —, % .° Fuel Pipe 
———— No. 1 Intake Manifold 
PCV Hose ———— > se c ee O-Ring Stay 
PCV Pipe — Intake Manifold 


Water Outlet 


* Gasket” 


w/ Engine Oil 
Auto Feeder, 
‘System 








Nem (kgfem, ftlbA) 
# Non-reusable part 











Cylinder Block Insulator —_—_&& 








No. 1 Intake Manifold 


Stay 
° 
KX . 


~¢ O-Ring 
rea No. 2 Water 
By-Pass Pipe 

. GP Gasket * Gasket 


Exhaust Manifold 








Chi 
a Tensioner Heat Insulator 
© Gasket CEB ~ © Gasket 


8 * OW Return # 
K Hose = ~ Exhaust Manifold 
No. 1 Oil 
Return Pipe 


Ss RH Front Engine 
A Mounting 





° 


RH Engine Mounting Stay 


: Specified torque 


emgi28 











16 (160, 12) 








— 
Camshaft Bearing Cap. 








Spring 
‘Sub-Ge 








=e 


No, 2 Cord Clamp 
No. 1 Cylinder Head Cover 
—— Spark Plug Tube Gasket 





No. 1 Cylinder Head Cover Gasket 





16 (160, 12) 
2 Camshaft 
(160, 12) 









































@ Snap Ring /o_ 


siecoame Valve Lifter 
a Spring Ret 
Snap Ring "408 sal Oil Seal 
Keep Fo Fre, | ast 39 (400, 29) 
pied So) 2nd 90° tun 
Valve Spring W/ peers 
ig 


Valve Guide Bushing 


Half-Circular Plug 








N-m (kgf-cm, ftlbf) 
@ Non-reusable part 





: Specified torque 








# Gasket 


emor2e 
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Matchmarks 
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ENGINE MECHANICAL — Cylinder Head 


REMOVAL OF ENGINE 
1. DISCONNECT BATTERY NEGATIVE (-) TERMINAL 


CAUTION: (w/ Airbag) Work must be started after 
approx. 60 seconds or longer from the time the ignition 
switch is turned to the “LOCK” position and the 
tive (-) terminal cable is disconnected from the 
battery. 


2. REMOVE ENGINE UNDER COVERS 





3. DRAIN COOLANT FROM RADIATOR AND CYLINDER 
BLOCK 
(See step 3 on page CO-5) 


4, DRAIN ENGINE OIL 
(See step 1 on page LU-6) 


5. DISCONNECT EQUIPMENT DRIVE SHAFT FROM 
CRANKSHAFT PULLEY 
(See pages CO-20, 21) 
(a) Paint matchmarks on the rear flexible coupling, 
flange and crankshaft pulley. 


NOTICE: Do not place matchmarks using a pin punch, 
etc. 





(b) Remove the generator drive belt. 
(©) (with AVC) 
Remove the AVC belt. 


(d) Install a service bolt and a nut to the front end of 
equipment drive shaft. 


(e) Rotate the equipment drive shaft by turning the 
service nut to a position where the bolts are easy 
to remove, then remove three bolts (A) and three 
washers. 


NOTICE: Do not remove the other three bolts (B). 


{f) Remove the three bolts, and disconnect the equip- 
ment drive shaft from the crankshaft pulley. 


HINT: Leave the disconnected equipment drive shaft 
in the same position. 
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DISCONNECT FOLLOWING HOSES: 

(a) No. 4 radiator hose from the water inlet 

(b) No. 1 radiator hose from the water outlet 

(c)_ Heater hose from water pump 

{d) Oil auto feeder hose from the No.1 oil return pipe. 


DISCONNECT ACCELERATOR WIRE FROM THROTTLE 
BODY 


DISCONNECT FOLLOWING CONNECTORS: 
(a) Check connector 

(b) ECM connectors 

(ce) Two connectors from cowl wire 

(d) Igniter connector 

(4wo) 


REMOVE FRONT PROPELLER SHAFT 
(See page PR-10) 


). DISCONNECT FOLLOWING HOSES: 


(a) Water by-pass hose from floor pipe 
(b) Brake booster hose from floor pipe 


DISCONNECT WIRES AND HOSES: 


(a) Remove the two bolts and disconnect wires and 
hoses from floor panel 


(b) Disconnect following wires and hoses: 
* Ground strap from LH front engine mounting 
* Two wires from starter 
+ Two hoses from union on intake manifold 


(M/T) 
DISCONNECT CLUTCH RELEASE CYLINDER 


(a) Remove the clamp. 


(b) Remove the two bolts and disconnect the clutch 
release cylinder from the transmission. 


. (A/T) 


DISCONNECT A/T SHIFT CABLE 


(a) Remove the nut, and disconnect the A/T shift cable 
from the control shaft lever. 

(b) Remove the bolt and disconnect the A/T shift 
cable, and remove the A/T dipstick guide. 


(c) Remove the A/T shift cable mounting bolt from the 
floor panel. 
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ENGINE MECHANICAL — Cylinder Head 


14. REMOVE AIR INTAKE CONNECTOR 








15. 








emos3s 


(a) Disconnect the following hoses: 


* (with A/C) 
VSV hose for A/C 


* No.2 ventilation hose for ventilation case 
* Air hose for distributor ventilation 
* Air hose for IAC valve 


(b) Loosen the two clamps, and remove the air intake 


connector. 


DISCONNECT FOLLOWING HOSES: 


(a) Two vacuum hoses for fuel pressure control VSV 


from engine wire and intake manifold 


(b) Air hose for distributor ventilation from intake 


manifold 
(c) Vacuum hose for EVAP from charcoal canister 


DISCONNECT FOLLOWING CONNECTORS: 
(a) IAC valve connector 
(b) Cold Start injector connector 
(c) Throttle position sensor connector 
(d) VSV connector for fuel pressure control 
(e) (with A/C) 

VSV connector for A/C 


DISCONNECT ENGINE WIRE FROM FLOOR PANEL 


Remove the bolt and disconnect the two clamps, and 


disconnect the engine wire from the floor panel. 


DISCONNECT FUEL INLET AND OUTLET HOSES 
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23. 


24. 














eme902 


(a) 
(b) 
to 
(d) 








19. REMOVE FRONT EXHAUST PIPE 


Disconnect the two oxygen sensor connectors. 
Remove the two bolts and three nuts. 

Remove the two O-rings. 

Remove the front exhaust pipe and three gaskets. 


eues9 
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20. 


(A/T) 
DISCONNECT A/T OIL COOLER HOSES FROM OIL 


21, 


22. 


25. 


COOLER TUBES 
(a) Remove the four bolts and heat insulator. 
(b) Disconnect the A/T oil cooler hoses. 


(M/T) 
DISCONNECT TWO SHIFT CABLE 


DISCONNECT FOLLOWING CONNECTORS AND CORD: 
{a) Ignition coil connector 

{b) Condenser connector 

{c)_ High-tension cord from ignition coil 

(4) Ground strap connector for transmission to floor 


DISCONNECT FOLLOWING CONNECTORS: 
(m7) 

(a) Back up light switch connector 

(b) Speed sensor connector for speedometer 
{alT) 

(a) Speed sensor connector for speedometer 
(b)  Park/Neutral position switch connector 


( (4wo) 
ATT oil temp, sensor connector 


(d) Solenoid connector 
(e) Speed sensor connector for A/T 
REMOVE REAR PROPELLER SHAFT 


(2WD See page PR-4) 
(4WD See page PR-10) 


REMOVE ENGINE WITH TRANSMISSION 
HINT: Prepare an engine lifter in advance as shown. 


(a) 


Lower the vehicle while supporting the engine and 
transmission with the engine lifter. 


—EM-28 ENGINE MECHANICAL — Cylinder Head ENGINE MECHANICAL — Cylinder Head —EM-29 
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(b) Remove the two bolts and two nuts holding the RH PREPARATION FOR DISASSEMBLY 
5S Se 1, SEPARATE ENGINE AND TRANSMISSION 
2. (M/T) 


REMOVE CLUTCH COVER AND DISC 











(c) Remove the four bolts holding the rear mounting. 3. REMOVE FLYWHEEL(M/T) OR DRIVE PLATE(A/T) 
(M77) 
Remove the ten bolts and flywheel. 
(AT) 
Remove the ten bolts, rear plate, drive plate and front 
plate. 
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(d) Lower the engine and transmission. 


NOTICE: Make sure the engine is clear of all wiri 
hoses and cables. 


(e) Slowly raise the vehicle. 


4. REMOVE REAR END PLATE 
Remove the two bolts and rear end plate. 





5. INSTALL ENGINE TO ENGINE STAND FOR Dis- 
ASSEMBLY 
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1. 


REMOVAL OF CYLINDER HEAD 
(See page EM-22) 


DISCONNECT ENGINE WIRE 
Remove the two bolts and disconnect the engine wire. 


REMOVE ENGINE WIRE 


(a) 


(b) 


(c) 


Disconnect the vacuum hose from pressure regula- 
tor. 


Disconnect the following connectors: 

Oil pressure switch connector 

Oil level sensor connector 

Distributor connector 

Start injector time switch connector 
(California) 

EGR gas temp. sensor connector 
Engine coolant temp. sender gauge connector 
Engine coolant temp. sensor connector 
Knock sensor connector 

Four injector connectors 


Remove the seven bolts and engine wire. 


REMOVE NO.2 CYLINDER HEAD COVER 
Remove the three bolts and No. 2 cylinder head cover. 


REMOVE DISTRIBUTOR 


(a) 
(b) 


Disconnect the No.2 and 3 air hoses. 
Remove the two bolts and distributor. 


REMOVE EGR VALVE 


(a) 


(b) 
{c) 


(d) 


Disconnect the three vacuum hoses from the 
throttle body and EGR valve. 


Disconnect the EGR vacuum modulator hose. 


Remove the two bolts and EGR vacuum modulator 
with bracket. 


Disconnect the No. 3 and 4 water by-pass hoses. 
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10. 


(e) 


(f) 


Remove the bolt holding the EGR pipe and intake 
manifold. 


Remove the three nuts and bolt and remove the 
EGR valve with pipe and gaskets from the intake 
manifold and cylinder head. 


REMOVE FUEL PIPE 


(a) 


(b) 


( 


Remove the two union bolts and gaskets from 
delivery pipe and cold start injector. 


Remove the two bolts, and remove the pressure 
regulator with hose from the delivery pipe. 


Remove the four nuts, four bolts and fuel pipe. 


REMOVE WATER OUTLET 


(a) 
(b) 


Disconnect the water hose from the water outlet. 


Remove the two nuts and two bolts, and remove 
the water outlet with No.2 water by: 
gasket. 





REMOVE PCV HOSE 


REMOVE DELIVERY PIPE 


Remove the two bolts and two spacers, and remove the 
delivery pipe and four insulators. 


REMOVE INTAKE MANIFOLD 


(a) 
(b) 


Disconnect the water hose from the water pump. 


Remove the bolt holding the water by-pass pipe 
and timing chain case. 
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te) 


(d) 


(e) 


(f) 


ENGINE MECHANICAL — Cylinder Head 


Remove the four bolts and two No.1 
manifold stays. 


Remove the two bolts and manifold stay. 


intake 


Remove the two nuts and four bolts, and remove 


the intake manifold and gasket. 
Remove the cylinder block insulator. 


11, REMOVE RH ENGINE MOUNTING 
Remove the bolt holding the No.1 oil return pipe 





(b) 


and RH engine mounting. 


Remove the two bolts and engine mounting stay. 


12. REMOVE EXHAUST MANIFOLD 


Remove the five nuts, and remove the exhaust manifold 
and gasket. 
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13. 


14, 


15. 


EM-33 


(c) Remove the three bolts and RH engine mounting. 


REMOVE EXHAUST MANIFOLD HEAT INSULATOR 


Remove the four bolts and exhaust manifold heat 
insulator. 


REMOVE NO.1 OIL RETURN PIPE 
(a) Remove the two nuts. 


(b) Loosen the clamp, and remove the No.1 oil return 
pipe and gasket. 


REMOVE NO.1 CYLINDER HEAD COVER 


(a) Remove the bolt and No.2 cord clamp support 
plate. 

(b) Remove the nine bolts, and remove the No.1 
cylinder head cover and gasket. 


REMOVE TWO HALF-CIRCULAR PLUGS 


REMOVE CAM SPROCKET 
(a) Place matchmarks on the sprocket and chain. 
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20. REMOVE INTAKE CAMSHAFT 


21. 


(a) Set the knock pin of the intake camshaft at 75 — 
100° BTDC of camshaft angle. 

HINT: The above angle allows to push No. 1 and No. 3 

cylinder cam lobes of intake camshaft to their valve 

lifters evenly. 


(b) Uniformly loosen and remove the bolts on the 
No. 1, No. 2, No. 4 and No. 5 bearing caps in 
several passes, in the sequence shown. 

NOTICE: Do not remove the No. 3 bearing cap bolts at 

this stage. 

(c)_ Remove the No. 1, No. 2, No. 4 and No. 5 bearing 
caps. 


(d) Alternately loosen and remove the two bolts on 
the No. 3 bearing cap. 


HINT: 

* As two No. 3 bearing cap bolts are loosened, check 
that the camshaft is being lifted out straight and 
level, after breaking adhesion on the front bearing 
cap. 

If the camshaft is not being lifted out straight and 
level, retighten the two No. 3 bearing cap bolts, 
Reverse the order of above steps from (d) to (a) and 
reset the knock pin of the intake camshaft at 75 - 
100° BTDC, and repeat steps from (b) to (d) once 
again. 

NOTICE: Do not pry on or attempt to force the 
camshaft with a tool or other object. 


(e) Remove the No. 3 bearing cap and camshaft. 





DISASSEMBLE EXHAUST CAMSHAFT 
(a) Mount the camshaft in a vise. 
NOTICE: Be careful not to damage the camshaft. 
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Bolt (A) 


Bolt (B) 
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(b) Insert a service bolt (A) into the service hole of the 
camshaft sub-gear. 


{c) Using a screwdriver, turn the sub-gear clockwise, 
and remove the service bolt (B). 


NOTICE: Be careful not to damage the camshaft. 


(d)_ Using snap ring pliers, remove the snap ring. 


{e) Remove the following parts: 
(1) Wave washer 
(2) Camshaft sub-gear 
(3) Camshaft gear spring 


22. REMOVE CYLINDER HEAD 


(a) Remove the two bolts in front of the head before 
the other head bolts are removed, 


(b) Using a 12-sided socket wrench, remove the ten 
head bolts gradually in two or three passes and in 
the numerical order shown. 

NOTICE: Head warpage or cracking could result from 

removing in incorrect order. 
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(c) Lift the cylinder head from the dowels on the 
cylinder block and place the head on wooden 
blocks on a bench. 

NOTICE: Be careful not to damage the cylinder head 

and block surfaces of the cylinder head gasket side. 


HINT: If the cylinder head is difficult to lift off, pry 
with a screwdriver between the head and block 
saliences. 


(d) Remove the cylinder head gasket. 
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DISASSEMBLY OF CYLINDER HEAD 
(See page EM-23) 


1. REMOVE VALVE LIFTERS AND SHIMS 


HINT: Arrange the valve lifters and shims in correct 
order. 


2. REMOVE VALVES 


(a) Using SST, compress the valve retainer until the 
two keepers can be removed. 


SST 09202-70010 
{b) Remove the two keepers and SST. 
(c) Remove the retainer, spring and valve. 





(d) Remove the oil seals. 


(e) Using a small screwdriver or magnet, remove the 
spring seats. 


(f) Arrange the disassembled parts in order. 
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ENGINE MECHANICAL — Cylinder Head 


INSPECTION AND CLEANING COMPONENTS 


1, CLEAN TOP OF PISTONS AND TOP OF CYLINDER 

BLOCK 

(a) Turn the crankshaft and bring each piston to top 
dead center. Scrape the carbon from the piston 
top. 

NOTICE: Be careful of discrepancy between teeth and 

chain and dropout of chain and cam sprocket. 

(b) Remove all gasket material from the top of the 
block. Blow carbon and oil from the bolt holes. 


CAUTION: Protect your eyes when using compressed 
air. 


2, REMOVE GASKET MATERIAL 


Using a gasket scraper, remove all gasket material from 
the head and manifold surfaces. 


NOTICE: Do not scratch the surfaces. 


3, CLEAN COMBUSTION CHAMBER 


Using a wire brush, remove all the carbon from the 
combustion chambers. 


NOTICE: Be careful not to scratch the head gasket 
contact suri 





4. CLEAN VALVE GUIDE BUSHINGS 


Using a valve guide brush and solvent, clean all valve 
guide bushings. 


5. CLEAN CYLINDER HEAD 


Using a soft brush and solvent, clean the head. 


NOTICE: Do not clean the head in a hot tank as this 
will seriously damage it. 
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INSPECT CYLINDER HEAD FOR FLATNESS 


Using a precision straight edge and thickness gauge, 
measure the surface contacting the cylinder block and 
manifold for warpage. 


Maximum warpage: 
Head surface 0.15 mm (0.0059 in.) 
Manifold surface 0.20 mm (0.0079 in.) 


If warpage is greater than maximum, replace the head. 





INSPECT CYLINDER HEAD FOR CRACKS 


Using dye penetrant, check the combustion chamber, 
intake and exhaust ports, head surface and the top of 
the head for cracks. 


If a crack is found, replace the head. 


CLEAN VALVES 


(a) Using @ gasket scraper, chip any carbon from the 
valve. 


(b) Using a wire brush, throughly clean the valve. 


NOTICE: Be careful not to damage the seat valve 
surface. 


INSPECT VALVE STEM GUIDE WEAR 
(a) Using a dial gauge, measure the inside diameter. 


Standard inside 6.01 - 6.03 mm 
(0.2366 - 0.2374 in.) 
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Old Vaive 


Towel 


Approx. 8 mm 
(0.31 in.) 


Tape 
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ENGINE MECHANICAL — Cylinder Head 


(b) Using a micrometer, measure the diameter of the 
valve stem. 

Standard v: 
Intake 


stem diameter: 
5.970 - 5.985 mm 
(0.2350 - 0.2356 in.) 
Exhaust 5.965 - 5.980 mm 
(0.2348 - 0.2354 in.) 


(c) Subtract the valve stem measurement from the 
valve guide measurement. 


‘Standard oil clearance: 
Intake 0.025 - 0.060 mm 
{0.0010 ~ 0.0024 in.) 
Exhaust 0.030 ~ 0.065 mm 
(0.0012 — 0.0026 in.) 
Maximum oil clearance: 
Intake — 0.08 mm (0.0031 in.) 
Exhaust 0.10 mm (0.0039 in.) 


If the clearance is greater than maximum, replace the 
valve and guide bushing. 





10, IF NECESSARY, REPLACE VALVE GUIDE BUSHING 


(a) Using a brass bar and hammer, break the valve 
guide bushing. 


(b) Heat the cylinder head to approx. 90°C (194°F). 


(c) Using SST and a hammer, drive out the valve 
guide bushing. 


SST 09201-70010 
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Both intake and exhaust 





Bushing bore diameter 


11.000 ~ 11.027 
(0.4331 - 0.4341) 


[41.050 - 11.077 








| Bushing size 
Use STD 
ee 
Use O/S 0.05 
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(@) Using a caliper gauge, measure the valve guide 
bushing bore of the cylinder head. 

Standard valve guide bore at 20°C: 
11.000 ~ 11.027 mm (0.4331 - 0.4341 in.) 


(e) Select a new valve guide bushing. 


If the valve guide bore of the cylinder head is more than 

11.027 mm (0.4341 in.), machine the bore to the follow- 

ing dimension. 

Rebored valve guide bushing bore dimension (cold): 
11.050 - 11.077 mm (0.4350 ~ 0.4361 in.) 


(f) Using SST and a hammer, drive in a new valve 
guide bushing until the snap ring comes into 
contact with the cylinder head. 


SST 09201-70010 


(g) Using a sharp 6 mm reamer, ream the valve guide 
bushing to obtain the specified clearance between 
the guide bushing and a new valve. 

Standard oil clearance: 

Intake 0.025 - 0.060 mm (0.0010 - 0.0024 in.) 
Exhaust 0.030 ~ 0.065 mm (0.0012 - 0.0026 in.) 


11, INSPECT AND GRIND VALVES 


(a) Grind the valves only enough to remove pits and 
carbon. 


(b) Check that the valves are ground at the correct 
valve face angle. 


Valve face angle: 44.5° 
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Margin Thickness 
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| Overall Length 
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ENGINE MECHANICAL — Cylinder Head EM-45 


Check the valve face and seat for the following: 


* If blue appears 360° around the face, the valve 
is concentric. If not, replace the valve. 


(c) Check the valve head margin thickness. (c) 
Minimum margin thickness: 0.5 mm (0.020 in.) 


If the valve head margin thickness is less than mini- 
mum, replace the valve. + If blue appears 360° around the valve seat, the 
guide and seat are concentric, If not, resurface 
the seat. 
+ Check that the seat contact is on the middle of 
the valve face with the following width: 
1.0 ~ 1.4 mm (0.039 - 0.055 in.) 
If not, correct the valve seat as follows: 
* If seating is too high on the valve face, use 30° 
and 45° cutters to correct the seat. 





(d) Check the valve overall length. 


‘Standard overall length: 
Intake — 103.45 mm (4.0728 in.) 
Exhaust 103.60 mm (4.0787 in.) 
Minimum overall length: 
Intake 02.95 mm (4.0531 in.) 
Exhaust 103.10 mm (4.0590 in.) 


If the valve overall is less than minimum, replace the 
valve. 











* If seating is too low on the valve face, use 60° 


(e) Check the surface of the valve stem tip for wear. 
and 45° cutters to correct the seat. 


If the valve stem tip is worn, resurface the tip with a 
grinder or replace the valve. = 
NOTICE: Do not grind off more than the minimum 
amount. 


Minimum overall length: 
Intake 102.95 mm (4.0531 in.) 
Exhaust 103.10 mm (4.0590 in.) 





sors 








INSPECT AND CLEAN VALVE SEATS 


(a) Using a 45° carbide cutter, resurface the valve 
seats. Remove metal only enough to clean the 
seats. 


(d) Hand-lap the valve and valve seat together with 
abrasive compound. 


(e) Clean the valve and valve seat after hand- lapping. 











13. INSPECT VALVE SPRINGS 


(a) Using a steel square, check the squareness of the 
valve springs. 


(b) Check the valve seating position. 
Apply a light coat of prussian blue (or white lead) 
to the valve face. Install the valve. Lightly press 
the valve against seat. Do not rotate the valve. 


Squareness ——— 


Maximum allowable: 2.0 mm (0.079 in.) 


If squareness is greater than maximum, replace the 
spring. 
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{b) Using calipers, measure the free length of the 
valve springs. 

Free length: 41.72 mm (1.6425 in.) 

If not as specified, replace the valve spring. 


(c) Using a spring tester, measure the tension of each 
spring at the specified installed height. 

Installed height: 35.7 mm (1.406 in.) 

Standard installed tension: 190 N (19.4 kgf, 42.8 Ibf) 

Minimum installed tension: 172 N (17.5 kgf, 38.7 Ibf) 

If the installed tension is less than minimum, replace 

the spring. 





INSPECT CAMSHAFT 


(a) Place the camshaft on V-blocks and measure the 
runout at the center journal. 


Maximum circle runout: 0.06 mm (0.0024 in.) 


If the runout is greater than maximum, replace the 
camshaft. 





(b) Using a micrometer, measure the cam lobe height. 
Standard cam lobe height: 
Intake 45.31 - 45.41 mm (1.7839 - 1.7878 in.) 
Exhaust 45.06 - 45.16 mm (1.7740 - 1.7779 in.) 
If the lobe height is less than standard allowable, 
camshaft is worn and must be replaced. 


(c)_ Using a micrometer, measure the journal diameter. 


Standard diam 26.959 - 26.975 mm 
(1.0614 - 1.0620 in.) 
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Free Distance 














Plastigage 
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{d) Using calipers, measure the free distance between 
the spring ends. 


Free distance: 22.5 - 22.9 mm (0.886 - 0.902 in.) 


If the free distance is not as specified, replace the gear 
spring. 


INSPECT CAMSHAFT OIL CLEARANCE 

(a) Clean the bearing caps and camshaft journal. 
(b) Place the camshafts on the cylinder head. 

(c) Lay a strip of Plastigage across each journal. 


(d) Install the bearing caps. 
(See pages EM-55, 56) 

Torque: 16 N-m (160 kgf-cm, 12 ft-lbf) 

NOTICE: Do not turn the camshaft. 


(e) Remove the bearing caps. 
(f) Measure the Plastigage at its widest point. 
Standard clearance: 0.025 - 0.062 mm 


(0.0010 - 0.0024 in.) 
ance: 0.08 mm (0.0031 in.) 


If clearance is greater than maximum, replace the head 
and/or camshaft. 


(g) Clean out the pieces of Plastigage from the bear- 
ings and journals. 


Maximum cl 





INSPECT CAMSHAFT THRUST CLEARANCE 

(a) Install the camshafts. 
(See pages EM-54 to 56) 

(b) Using a dial gauge, measure the thrust clearance 
while moving the camshaft back and forth. 


Standard thrust clearance: 0.040 - 0.095 mm 
(0.0016 - 0.0037 in.) 
Maximum thrust clearance: 0.12 mm (0.0047 in.) 


If the clearance is greater than maximum, replace the 
head and/or camshaft. 
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INSPECT CAMSHAFT GEAR BACKLASH 
{a) Install the camshafts without installing the exhaust 


cam sub-geai 





(b) Using a dial indicator, measure the backlash. 
Standard backlash: 0.020 - 0.200 mm 

(0.0008 - 0.0079 in.) 
sh: 0.30 mm (0.0188 in.) 
If the backlash is greater than maximum, replace the 
camshafts. 





Maximum baci 


MEASURE VALVE LIFTER OIL CLEARANCE 


(a) Using a micrometer, measure the diameter of the 
valve lifter. 


Standard diameter: 30.966 - 30.976 mm 


(1.2191 ~ 1.2195 in.) 


(b) Using a dial indicator, measure the inside diameter 


of the cylinder head bore. 
Lifter bore diame’ 31.000 - 31.016 mm 
(1.2205 ~ 1.2211 in.) 





(c) Subtract the valve lifter measurement from the 


above cylinder head bore. 

0.024 - 0.050 mm 
(0.0009 - 0.0020 in.) 
rance: 0.07 mm (0.0028 in.) 


If clearance is greater than maximum, replace the 
cylinder head and/or valve lifter. 


Standard oil clearance: 


Maximum oil cl 





INSPECT INTAKE AND EXHAUST MANIFOLDS 

Using a precision straight edge and thickness gauge, 

check the surfaces contacting the cylinder head for 

warpage. 

Maximum warpage: Intake 0.4 mm (0.016 in.) 
Exhaust 0.4 mm (0.016 in.) 


If warpage is greater than maximum, replace the mani- 
fold. 
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20. INSPECT CHAIN TENSIONER 

(a) Check that the plunger moves smoothly when the 
ratchet pawl is raised with your finger. 

{b) Released the ratchet pawl and check that the 
plunger is locked in place by the ratchet pawl and 
does not move when pushed with your finger. 

21, IF NECESSARY, REPLACE SPARK PLUG TUBE GASKET 


(a) Using a screwdriver and a hammer, tap out the 


spark plug tube gasket. 


(b) Using SST, install a new spark plug tube gasket as 


shown in the illustration. 


SST 09550-10012 (09552-10010, 09560-10010) 
HINT: Be careful not to install the oil seal slantwise. 
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ASSEMBLY OF CYLINDER HEAD 
(See page EM-23) 


HINT: 
* Thoroughly clean all parts to be assembled. 


‘* Before installing the parts, apply new engine oil to all 
sliding and rotating surfaces. 


* Replace all gaskets and oil seals with new parts. 


1. INSTALL SPARK PLUG TUBES 
HINT: When using a new cylinder head, spark plug 
tubes must be installed. 
(a) Apply adhesive to the spark plug tube hole of the 
cylinder head. 
ant: Part No, 08833-00070, Adhesive 1324, 
THREE BOND 1324 or equivalent 





(b) Using a press, press in a new spark plug tube until 
there is 43 - 44 mm (1.69 - 1.73 in.) protruding 
from the cylinder head. 


NOTICE: Avoid tapping a new spark plug tube in too 
far by measuring the amount of protrusion pressing. 


2. INSTALL VALVES 
(a) Using SST, push in a new oil seal. 
SST 09201-41020 


HINT: The intake valve oil seal is brown and the 
exhaust valve oil seal is dark green. 
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3. 


(b) Lubricate and insert valve in the valve guide 
bushing. Check that the valves are installed in 
correct order. 


{c) Install spring seat, spring and spring retainer on 
the cylinder head. 


(d) Using SST, compress valve retainer and place two 
keepers around the valve stem. 


SST 09202-70010 


(e) Unscrew the SST to confirm proper fit of the 
keepers. 


(f) Using a plastic-faced hammer, lightly tap the valve 
stem tip to assure proper fit. 


INSTALL VALVE LIFTERS WITH SHIMS 


Make sure the valve lifters with their shims are 
installed in correct order. 
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INSTALLATION OF CYLINDER HEAD 
(See page EM-22) 


HINT: 
* The cylinder head bolts are tightened in three pro- 
gressive steps. 


« If any of the bolts break or deform, replace them. 





r 1, INSTALL CYLINDER HEAD 
(a) Apply seal packing to two locations as shown. 
Seal packing: Part No.08826-00080 or equivalent 


too much seal packing as it 
nd bolt hole when the cylinder 





head gasket is installed. 





Seal Packing 
enone 








(b) Place a new head gasket over dowels on the 
cylinder block. 





M9008 





{c) If the sprocket was removed, align the matchmarks 

Matchmarks placed on the sprocket and chain during removal. 

(d) Position the cylinder head over dowels on the 
block. 


NOTICE: Do not damage the timing chain or the 
sprocket. 
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(e) Apply a light coat of the engine oil on the threads 
and under the cylinder head bolts. 


(f) Using a 12-sided socket wrench, first alternately 
torque the head bolts in several passes. 

Torque: 39 N-m (400 kgf-cm, 29 ft-lbf) 

If any one of the bolts does not meet the torque speci- 

fication, replace the bolt. 


o 
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(g) Mark the front side of the top of bolt with paint. 


(h) Second, uniformly torque the bolts by an additional 
90°. 


(i) Check that the paint mark is now facing sideward. 


{j) Third, uniformly torque the bolts by an additional 
90°. 


(k) Check that the paint mark is now facing rearward. 


(i) Install and torque the two bolts. 
Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf) 
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ASSEMBLE EXHAUST CAMSHAFT 

(a) Mount the hexagonal wrench head portion of the 
camshaft in a vise. 

NOTICE: Be careful not to damage the camshaft. 


(b) Install the following parts: 
(1) Camshaft gear spring 
(2) Camshaft sub-gear 
(3) Wave washer 
HINT: Align the pins on the gear with the spring ends. 


(c)_ Using snap ring pliers, install the snap ring. 


(d) Insert a service bolt (A) into the service hole of the 
camshaft sub-gear. 

(e) Using a screwdriver, align the holes of the 
camshaft main gear and sub-gear by turning 
camshaft sub-gear clockwise, and install @ service 
bolt (B). 


NOTICE: Be careful not to damage the camshaft. 


INSTALL INTAKE CAMSHAFT 


NOTICE: Since the thrust clearance of the camshaft is 
small, the camshaft must be held level while it is being 
removed. To assist you in this, the following steps 
should be carried out. Should the camshaft be removed 
without being kept level, the portion of the cylind 
head receiving the shaft thrust may crack or be 
damaged, due to the camshaft catchi this portion 
of the cylinder head, causing it seize or breal 
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(a) Apply MP grease to the thrust portion of the intake 
camshaft. 


(b) Place the intake camshaft at 75 - 100° BTDC of 
camshaft angle on the cylinder head. 


HINT: No. 1 and No. 3 cylinder cam lobes of the intake 
camshaft push their valve lifters evenly. 


(c) Install the bearing caps in their proper locations. 


(d) Apply a light coat of engine oil on the threads and 
under the heads of the bearing cap bolts. 


(2) Install and uniformly tighten the ten bearing cap 
bolts in several passes in the sequence shown. 
Torque: 16 N-m (160 kgf-cm, 12 ft-Ibf) 


INSTALL EXHAUST CAMSHAFT 
(a) Set the knock pin of the intake camshaft at 5 - 30° 
BTDC of camshaft angle. 


HINT: No. 2 and No. 4 cylinder cam lobes of the intake 
camshaft push their valve lifters evenly. 


(b) Apply MP grease to the thrust portion of the 
exhaust camshaft 

(c) Engage the exhaust camshaft gear to the intake 
camshaft gear by matching the assembly installa- 
tion marks on each gear. 

NOTICE: There are also timing marks (for TDC) on 

each gear as shown in the illustration. Do not use 

these marks. 

HINT: No.2 and No. 4 cylinder cam lobes of the ex- 

haust camshaft push their valve lifters evenly. 

() Roll down the exhaust camshaft onto the bearing 
journals while engaging gears with each other. 
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(e) Install the five bearing caps in their proper loca- 
tions. 


(f) Apply a light coat of engine oil on the threads and 
under the heads of the bearing cap bolts, 


(9) Install and uniformly tighten the ten bearing cap 
bolts in several passes in the sequence shown. 


Torque: 16 N-m (160 kgf-cm, 12 ft-lbf) 


(h) Remove the service bolt (B). 


INSTALL NO. 6 BEARING CAP 
(a) Apply sealant to the No. 6 bearing cap as shown. 


Sealant: Part No. 08833-00070, Adhesive 1324, 
THREE BOND 1324 or equivalent 





INSTALL CAM SPROCKET 
(a) While holding up on the sprocket and chain. 
(b) Place the chain sprocket over the camshaft dowel. 


HINT: If the chain does not seem to be long enough, 
turn the crankshaft back and forth while pulling up on 
the chain and sprocket. 
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() Hold the camshaft with a wrench, install and 
torque the bolt. 


Torque: 74 N.m (750 kgf-cm, 54 ft-lbf) 


INSTALL CHAIN TENSIONER 


(a) Release the ratchet pawl, fully push in the plunger 
and apply the hook to the pin so that the plunger 
cannot spring out. 


(b) Install the chain tensioner and a new gasket with 
the two nuts. 

Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf) 

CAUTIO! If the plunger springs out during install 

tion of the chain tension, repeat the operation in 7.(a) 

on this page before installing the tensioner. 





SET CHAIN TENSION 
Turn the crankshaft to the left so that the hook of the 
chain tensioner is released from the pin of the plunger, 
causing the plunger to spring out and the slipper to be 
pushed into the chain. 


HINT: If the plunger does not spring out, press the 
slipper into the chain tensioner with a screwdriver or 
your finger so that the hook is released and the plunger 
springs out. 


ADJUST VALVE CLEARANCE 
(See pages EM-9 to 11) 
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10. INSTALL TWO HALF-CIRCULAR PLUGS ee 13. INSTALL EXHAUST MANIFOLD HEAT INSULATOR 
mais Id heat insulator with the four 





Install the exhaust mani 
bolts. 


Torque: 18 N-m (185 kgf-cm, 13 ft-lbf) 


(a) Apply seal packing to the cylinder head installation 
surface of the half-circular plug. 


Seal Packing: Part No. 08826-00080 or equivalent 
(b) Install the half-circular plug to the cylinder head. 








Seal Packing 
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14. INSTALL EXHAUST MANIFOLD 
(a) Position a new gasket on the cylinder head. 
(b) Install the exhaust manifold with the five nuts. 
Torque: 49 N-m (500 kgf-cm, 36 ft-Ibf) 


Panne 11. INSTALL NO.1 CYLINDER HEAD COVER 
(a) Apply seal packing to six locations shown. 
Seal packing: Part No. 08826- 00080 or equivalent 

















15. INSTALL RH ENGINE MOUNTING 


(a) Install the RH engine mounting with the three 
bolts. 


Torque: 41 N-m (420 kgf-cm, 30 ft-Ibf) 


{b) Install the No.1 cylinder head cover and gasket 
with the nine bolts in the order shown in the illus- 
tration. 


Torque: 7.8 N-m (80 kgf-cm, 69 in.-Ibf) 




















esto 
t > (c)_ Install the No.2 cord clamp support plate with the (b) Install the engine mounting stay with the two 
- bolt. . 3 bolts. 
Torque: 4.9 N-m (50 kgf-cm, 43 in.Ibf) v Vans Torque: 37 N-m (380 kgf-cm, 27 fbf) 


() Install the bolt holding the No. 1 oil pipe and the 
RH engine mounting. 


Torque: 18 N-m (185 kgf-cm, 13 ft-lbf) 
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12. INSTALL NO.1 OIL RETURN PIPE 16. INSTALL INTAKE MANIFOLD 
(a) Connect the No.1 oil return pipe to the oil return 2 (a) Position the cylinder block insulator on the cylinder 
hose. block. 


(b) Install a new gasket and the No.1 oil return hose to 
the cylinder head with the two nuts. 


Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf) 
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(b) Position a new gasket on the cylinder head, and 
install the intake manifold with the two nuts and 
four bolts. 


Torque: 21 N-m (210 kgf-cm, 15 ft-Ibf) 


ease 
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(b) Install the injector together withthe delivery pipe, 
two spacer and two bolts on the cylinder head. 
Torque the two bolts. 


Torque: 20 N-m (200 kgf-cm, 14 ft-Ibf) 
18. INSTALL PCV HOSE 








(c) Install the manifold stay with the two bolts, 
Torque: 37 N-m (380 kgf-cm, 27 ftbf) 


asso 


19. INSTALL WATER OUTLET 
(a) Position a new gasket on the cylinder head. 


(b) Install the water outlet with the two nuts and two 
bolts. 

Torque: m 18 N.m (185 kgf-cm, 13 ft-lbf) 

t 21 Nm (210 kgf-cm, 15 ft-Ibf) 

© 4.9 Nem (50 kgf-cm, 43 in.Ibf) 


{c) Connect the water hose to the water outlet. 











(d) Install the two No.1 intake manifold stays with the 
four bolts. 

Torque: 
To intake manifold 18 N-m (185 kgf-cm, 13 ft-lbf) 
To cylinder block 37 N-m (380 kgf-cm, 27 ft-lbf) 





20. INSTALL FUEL PIPE 


(a) Install the fuel pipe with the four nuts and four 
bolts. 


Torque: 5.4 N-m (55 kgf-cm, 48 in.-Ibf) 


{b) Install the pressure regulator with hose to the de- 
livery pipe with the two bolts. 


Torque: 5.4 Nem (55 kgf-cm, 48 in.-Ibf) 
(c)_ Connect the fuel pipe to the delivery pipe and cold 








start injector with the union bolts and four new 





(e) Install the bolt holding the water by-pass pipe and 
the timing chain case. 


Torque: 18 N-m (185 kgf-cm, 13 ft-lbf) 
(f) Connect the water hose to the water pump. 





gaskets. 

Torque: 
Delivery pipe 29 Nem (300 kgf-cm, 22 ftlbf) 
Cold start injector 20 N-m (200 kgf-cm, 14 ft-bf) 





17. INSTALL DELIVERY PIPE 
(a) Install the four new insulators to the delivery pipe. 
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| 21. INSTALL EGR VALVE 


(a) Install two new gaskets and EGR valve with pipe 
to the intake manifold and cylinder head with the 
| three nuts and bolt. 
Torque: 18 N-m (185 kgf-cm, 13 ft-lbf) 


(b) Install the bolt holding the EGR pipe and the intake 
manifold. 


Torque: 18 N-m (185 kgf-cm, 13 ftbf) 
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POST ASSEMBLY 
1, REMOVE ENGINE FROM ENGINE STAND 
2. INSTALL REAR END PLATE 


Install the rear end plate with the two bolts. 
Torque: 18 N-m (185 kgf-cm, 13 ft-lbf) 


3. INSTALL FLYWHEEL(M/T) OR DRIVE PLATE (A/T) 
(M/T) 
Install flywheel with ten new bolts. 
Torque: 88 N-m (900 kgf-cm, 65 ft-Ibf) 


(A/T) 


Install the front plate, drive plate and rear plate with 


the ten new bolts. 

Torque: 74 N.m (750 kgf-cm, 54 ft-lbf) 

NOTICE: Be sure to use new bolts. 
4. (M/T) 


INSTALL CLUTCH DISC AND COVER 
(See page CL-14) 


5. INSTALL TRANSMISSION TO ENGINE 
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INSTALLATION OF ENGINE 


1. INSTALL ENGINE AND TRANSMISSION ASSEMBLY 


(a) Raise the engine, install and torque the bolts and 
nuts holding the engine front mounting member to 
the body. 


37 N-m (380 kgf-cm, 27 ft-lbf) 





#' Torque: 








f 
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(b) Install the bolts holding the engine rear mounting 
bracket to the body. 


Torque: 29 N-m (300 kgf-cm, 22 ft-Ibf) 
2. INSTALL REAR PROPELLER SHAFT 


(2WD See page SA-8) 
(4WD See page PR-16) 





3. CONNECT FOLLOWING CONNECTORS: 
(M/T) 
(a) Speed sensor connector for speedometer 
(b) Back up light switch connector 
(A/T) 
(a) Speed sensor connector for A/T 
(b) Solenoid connector 


(c) (4WD) 
A/T oil temp. sensor connector 


(d)  Park/Neutral position switch connector 
(e) Speed sensor connector for speedometer 


4, CONNECT FOLLOWING CONNECTORS AND CORD: 
(a) Ground strap connector for transmission to floor 
{b)_ High-tension cord from ignition coil 
(c) Condensor connector 
{d) Ignition coil connector 


5. (M/T) 
CONNECT TWO SHIFT CABLES 





6. (A/T) 


: (a) Connect the A/T oil cooler hoses. 
ww (b) Install the heat insulator with the four bolts. 
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13. 


INSTALL FRONT EXHAUST PIPE 

{a) Install three new gaskets and the front exhaust 
pipe. 

(b) Install the two O-rings. 

() Install and torque the two bolts and three nuts. 


Torque: Bolt 43 N-m (440 kgf-cm, 32 ft-Ibf) 
Nut 62 N-m (630 kgf-cm, 46 ft-lbf) 


CONNECT FUEL INLET AND OUTLET HOSES 
Torque: 29 N-m (300 kgf-cm, 22 ft-lbf) 


CONNECT ENGINE WIRE TO FLOOR PANEL 

Connect the engine wire to the floor panel with the bolt 
and two clamp. 

CONNECT FOLLOWING CONNECTORS: 


(a) (with A/C) 
VSV connector for A/C 


(b) VSV connector for fuel pressure control 
{c) Throttle position sensor connector 

(d) Cold start injector connector 

(e) IAC valve connector 


CONNECT FOLLOWING HOSES: 

(a) Vacuum hose for EVAP to charcoal canister 

(b) Air hose for distributor ventilation to intake mani- 
fold 

(c) Two vacuum hoses for fuel pressure control VSV to 
wire and intake manifold. 


. INSTALL AIR INTAKE CONNECTOR 


(a) _ Install the air intake connector, and tighten the two 
clamps. 

{b) Connect the following hoses: 
* Air hose for IAC valve 

* Air hose for distributor ventilation 

+ No.2 ventilation hose for ventilation case 

© (with A/C) 

VSV hose for AC 





(A/T) 
CONNECT A/T SHIFT CABLE 


(a) Connect the A/T shift cable to the contro! shaft 
lever with the nut. 


{b) Replace the dipstick guide O-ring with new one. 

(c) Install the A/T shift cable and dipstick guide with 
the bolt. 

(d) Install the A/T shift cable to the floor panel with 
the bolt. 
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14. 

















15. 





7. 





(M/T) 
CONNECT CLUTCH RELEASE CYLINDER 


(a) Connect the clutch release cylinder to the trans- 
mission with the two bolts. 


Torque: 12 N-m (120 kgf-cm, 9 ft-lbf) 
(b) Install the clamp. 


CONNECT WIRES AND HOSES 


(a) Connect the following wires and hoses: 
* Two hoses to union on intake manifold 
* Two wires to starter 
* Ground strap to LH front engine mounting 


(b) Install wires and hoses to the floor panel with the 
two bolts 


. CONNECT FOLLOWING HOSES: 


(a) Brake booster hose to floor pipe 
{b) Water by-pass hose to floor pipe 
(4wo) 


INSTALL FRONT PROPELLER SHAFT 
(See page PR-15) 


|. CONNECT FOLLOWING CONNECTORS: 


(a) Igniter connector 

(b) Two connectors to cowl wire 
(c) ECM connectors 

(d) Data link connector 1 


. CONNECT ACCELERATOR WIRE FROM TO THROTTLE 


BODY 


. CONNECT FOLLOWING HOSES: 


(a) Oil auto feeder hose to No.1 oil return pipe 
(b) Heater hose to water pump 

(0) No. 1 radiator hose to water outlet 

(4) No. 4 radiator hose to water inlet 
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Matchmarks. 





21. CONNECT EQUIPMENT DRIVE SHAFT TO CRANK- 
SHAFT PULLEY 


NOTICE: See pages CO-20, 21. 


(a) Align the matchmarks of the flexible coupling and 
crankshaft pulley which were placed at removal. 








01069 





(b) Install the equipment drive shaft to the equipment 
drive housing with the three bolts. 


Torque: 51 N-m (525 kgf-cm, 38 ft-lbf) 





{c) Temporarily install three washers and three bolts. 





Matchmarks 


(d) Rotate the equipment drive shaft to the position 
where it is easy to tighten three washers and three 
bolts on the rear side. 

(e) Install and torque three washers and three bolts. 


Torque: 33 N-m (340 kgf-cm, 25 ft-Ibf) 

(f) Remove the service bolt and nut installed on the 
front end of the drive shaft. 

NOTICE: If the service bolt and nut are not removed, 

the bolt head will hit and damage the cooling fan. 








(g) (with A/C) 











Install and adjust the A/C belt. 
(See page MA-6) 

(h) Install and adjust the generator drive belt. 
(See page MA-6) 


22. FILL WITH ENGINE OIL 
(See step 3 on page LU-7) 


23. FILL WITH ENGINE COOLANT 
(See step 3 on page CO-5) 








24. INSTALL ENGINE UNDER COVERS 
25. CONNECT BATTERY NEGATIVE (-) TERMINAL 
26. START ENGINE AND CHECK FOR LEAKS 


27. PERFORM ENGINE ADJUSTMENT 
(See page EM-8) 


28. ROAD TEST 
Perform road tests of vehicle. 


29. RECHECK ENGINE COOLANT AND ENGINE OIL LEVELS 
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TIMING CHAIN 
COMPONENTS 
‘@ Gasket 
3 Oil Nozzle | 
No. 2 Timing Chain Idle Gear | | 
Damper 
741750, 54] |Cam Sprocket 
No. 1 Timing chain] 
wo 
© Gasket ¥ 
| ca 
imi i | Crankshaft 
Timing Chain ™ | — Santina 
| PAS SS Slipper 
og ¥ Engine Oil 
Dipstick 
Tht e No. 1 Engine 
\ Oil Dipstick Guide 
e © Gasket 
Re 
Case 
° 
° 
| oe 
a | @ O-Ring | | ™ 
| | | 
| | Oil Filter w/ Bracket Oil Battie Plate —Crankcase 





LH Front Engi 
Mounting 











260 (2.650, 260) 





St 
Crankshaft Pulley Mounting Stay 


Nem (kgtom, ftlbf) |: Specified torque 


® Non-reusable part 
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REMOVAL OF ENGINE 
(See pages EM-24 to 28) 


PREPARATION FOR DISASSEMBLY 
(See page EM-29) 


REMOVAL OF CYLINDER HEAD 
(See steps 1 to 20, 22 on pages EM-30 to 38) 


REMOVAL OF TIMING CHAIN 
1. REMOVE CRANKSHAFT PULLEY 


{a) Using SSTs to hold the crankshaft pulley, loosen 


the pulley bolt. 
SST 09213-58012, 09330-00021 
(b) Remove SSTs and pulley bolt. 


(c) Using SST, remove the crankshaft pulley. 
SST 09950-20017 


2. REMOVE LH ENGINE MOUNTING 
(a) Remove the two bolts and LH mounting stay. 


(b) Remove the three bolts and LH mounting. 
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REMOVE OIL PRESSURE SWITCH 


REMOVE CRANKCASE 
(a) Remove the engine oil dipstick. 


{b) Remove the five bolts, and remove the ventilation 
case with No.2 engine hanger and gasket. 


(c) Remove the No.1 oil dipstick guide and gasket, 


(d) Remove the sixteen bolts and two nuts. 


(e) Using SST and a brass bar, separate the crankcase 
from the cylinder block. 


SST 09032-00100 


HINT: When removing the crankcase, be careful not to 
damage the crankcase flange. 


(f) Remove the three nuts and baffle plate. 
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REMOVE TIMING CHAIN CASE 
(a) Remove the three bolts and oil filter bracket. 
(b) Remove the O-ring from the timing chain case. 


(c) Remove the three bolts. 


(d) Remove the two nuts and twelve bolts. 


(e) Using a plastic-faced hammer, loosen the chain 
cover and remove the timing chain case and two 
gaskets. 





REMOVE CHAIN SLIPPER AND DAMPER 
(a) Remove the bolt and chain slipper. 
(b) Remove the two bolts and chain damper. 


REMOVE OIL NOZZLE 
Remove the bolt, oil nozzle and gasket. 


enon 
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9. REMOVE IDLE GEAR 
(a) Loosen the two bolts. 


{b) Tighten the bolt while pushing the idle gear chain 
guide to the left with your finger. 


(c)_ Remove the two bolts, and remove chain and idle 
gear together. 


10. REMOVE CRANKSHAFT SPROCKET 


HINT: If the sprocket cannot be removed by hand, use 
SST to remove them together. 


SST 09213-36020 
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INSPECTION OF COMPONENTS 


1. MEASURE CHAIN AND SPROCKET WEAR 
(a) Measure the length with the chain fully stretched. 
(b) Make the same measurements at least three other 
places selected at random. 
Chain elongation limit: 
No.1 at 16 links 146.6 mm (5.772 in.) 
No.2 at 18 links 140.5 mm (5.531 in.) 


If over the limit at any place, replace the chain. 


(c)_ Wrap the chain around the sprocket. 


{d) Using calipers, measure the outer sides of the 
chain rollers as shown. 

Minimum sprocket: 

No.1 Crankshaft 59.4 mm (2.339 in.) 

Camshaft 113.8 mm (4.480 in.) 

No.2 Crankshaft 69.9 mm (2.752 in.) 

Idle 57.0 mm (2.244 in.) 


If the measurement is less than minimum, replace the 
chain and two sprockets (No.1) or idle sprocket and 
crankshaft sprocket (No. 2). 





2. MEASURE CHAIN DAMPER AND SLIPPER 


Using a micrometer, measure the damper and slipper. 
Maximum w. 1.0 mm (0.039 in.) 


If damper and slipper is worn or greater than maximum, 
replace the damper and/or slipper. 





3. INSPECT IDLE SPROCKET 


Check that idle sprocket operation is not rough or noisy. 
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INSTALLATION OF TIMING CHAIN 
(See page EM-69) 
1, INSTALL CRANKSHAFT SPROCKET 


(a) Turn the crankshaft until the shaft key is on the 
top. 


(b) Slide the sprocket over the key on the crankshaft. 


HINT: If the crankshaft sprocket is difficult to install by 
hand, install using SST. 


SST 09608-35014 (09608-06040) 


2. INSTALL IDLE SPROCKET 
(a) Place the No. 2 timing chain on the idle sprocket. 


(b) Place the No. 2 timing chain on the crankshaft 
sprocket. 


{c) Install and torque the two bolts. 
Torque: 20 N-m (200 kgf-cm, 14 ft-lbf) 


(d) Loosen the bolt so that the chain guide presses 
against the chain. 


{e) Check that the spring is operating normally against 
the chain guide by pressing on the chain with your 
finger and then releasing your finger. 
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{f) With the chain guide pressing against the chain, 
torque the bolt to hold the chain guide in place. 


20 N-m (200 kgf-cm, 14 ft-Ibf) 





Torqu 
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3. INSTALL OIL NOZZLE 
Install the oil nozzle and a new gasket with the bolt. 
Torque: 18 N-m (185 kgf-cm, 13 ftbf) 








masa 


4, INSTALL CHAIN DAMPER AND SLIPPER 
(a) Install the chain damper with the two bolts. 
Torque: 18 Nem (185 kgf-cm, 13 ftlbf) 
(b) Install the chain sliper with the bolt. 
Torque: 26 N-m (270 kgf-cm, 20 ft-lbf) 
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5. PLACE NO.1 CHAIN AND CAMSHAFT SPROCKET 


(a) Place the timing chain on the camshaft sprocket so 
that the timing mark is between two bright chain 
links. 


(b) Place the timing chain on the crankshaft sprocket 
with the single bright link indicated in the illustra- 
tion aligned with the timing mark on the crankshaft 
sprocket. 


(c) Make sure the chain is positioned between the 
damper and slipper. 





(d) Turn the camshaft sprocket counterclockwise to 











take the slack out of the chain. 


(e) Tie the timing chain with a cord as shown in the 
illustration and make sure it doesn't come loose. 
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INSTALL TIMING CHAIN CASE 

(a) Clean the gasket surface. 

(b) Install two new gaskets over the dowels. 
(c) Slide the timing case over the dowels. 


(d) Install the bolts and nuts as shown and torque 
them. 


Torque: a 20 N-m (200 kgf-cm, 14 ft-lbf) 
} 28 N-m (290 kgf-cm, 21 ft-lbf) 
© 43 N-m (440 kgf-cm, 32 ft-Ibf) 


{e) Install and torque the three bolts. 
Torque: 18 N-m (185 kgf-cm, 13 ft-lbf) 


(f) Place a new O-ring into the groove of the timing 
chain case. 


(g) Install the oil filter bracket with the three bolts, 
Torque: 20 N-m (200 kgf-cm, 14 ft-Ibf) 


INSTALL CRANKCASE 
(a) Install the baffle plate with the three nuts. 
Torque: 4.9 N-m (50 kgf-cm, 43 in.-Ibf) 
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(b) Install the LH mounting stay with the two bolts. 
Torque: 37 N-m (380 kgf-cm, 27 ft-lbf) 


10. INSTALL CRANKSHAFT PULLEY 


(a) Install the crankshaft pulley to the crankshaft with 
the spline teeth of the crankshaft pulley engaged 
with the large teeth of the oil pump. 


(b) Rotate the crankshaft pulley to left and right and 
check that the key groove of the crankshaft pulley 
correctly fits the crankshaft key. 

(c) Install the crankshaft pulley bolt. 

{d) Using SSTs to hold the crankshaft pulley, torque 


the bolt. 
SST 09213-58012, 09330-00021 
Torque: 260 N-m (2,650 kgf-cm, 192 ft-Ibf) 


11, REMOVE CORD FROM TIMING CHAIN 


INSTALLATION OF CYLINDER HEAD 
(See steps 1, 3 to 24 on pages EM-52 to 63) 


POST ASSEMBLY 
(See page EM-64) 


INSTALLATION OF ENGINE 
(See pages EM-65 to 68) 
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CYLINDER BLOCK 
COMPONENTS 
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Piston Ring 


Piston 
# Snap Ring 





‘© Snap Ring 





Connecting Rod 


PN Ss, . 


Connecting Rod Bearing 








@ Snap Ring 
Piston Pin 
Rod Bushing 
Connecting Rod“ 


L 


See page EM-106, 107) 


‘Ist 29 (300, 22) 
2nd 90° turns 















Connecting Rod Cap 
< Flywheel 





Upper Thrust 


Cylinder Block _ Washer 


—Crankshaft 
Crankshaft Bearing Y) Lower Thrust 

a Crankshaft B 

+t 3} 
1 
* Drain Cock 
™ & 
Oil Strainer. é 


Bis it 


Oil Pan 





Drain Plug__¢9® 
\ 


\ | Oil Lever Sensor 
© Gasket 


© Gasket 


N-m (kgf-em, ftlbf) |: Specified torque 


® Non-reusable part 


* Precoated part 
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REMOVAL OF ENGINE 
(See pages EM-24 to 28) 


PREPARATION FOR DISASSEMBLY 
(See page EM-29) 


REMOVAL OF CYLINDER HEAD 
(See steps 1 to 20, 22 on pages EM-30 to 38) 


REMOVAL OF TIMING CHAIN 
(See steps 1, 2, 4 to 9 on pages EM-70 to 73) 


DISASSEMBLY OF CYLINDER BLOCK 


1, REMOVE NO. 2 ENGINE OIL DIPSTICK GUIDE 


(a) Remove the two bolts and No. 2 engine oil dipstick 
guide. 


2. REMOVE OIL PAN 
(a) Remove the four bolts, oil level sensor and gasket. 


NOTICE: Be careful not to drop the 
when removing it. 





level sensor 


(b) Remove the fourteen bolts and two nuts. 


(c) Using SST and a brass bar, separate the oil pan 
from the cylinder block. 


SST 09032-00100 


HINT: When removing the oil pan, be careful not to 
damage the oil pan flange. 


3. REMOVE REAR OIL SEAL RETAINER 
Remove the six bolts and rear oil seal retainer. 
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4. REMOVE OIL STRAINER 


(a) Remove the two bolts and two nuts, and remove 
the oil strainer and gasket.- 


5. REMOVE KNOCK SENSOR 


6, REMOVE ENGINE COOLANT DRAIN COCK 


7. MEASURE CONNECTING ROD THRUST CLEARANCE 
Using a dial gauge, measure the thrust clearance while 
moving the rod back and forth. 

Standard clearance: 0.160 - 0.312 mm 
(0.0063 - 0.0123 in.) 
Maximum clearance: 0.35 mm (0.014 in.) 


If clearance is greater than maximum, replace the con- 
necting rod assembly and/or crankshaft. 


8. MEASURE CONNECTING ROD OIL CLEARANCE 


(a) Using @ punch or numbering stamp, place the 
matchmark on the connecting rod and cap to 
ensure correct reassembly. 
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Plastigage 
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(b) Using a 12-sided socket wrench, remove the rod 


cap nuts. 


(c) Using a plastic-faced hammer, lightly tap the rod 
bolts and lift off the rod cap. 


HINT: Keep the lower bearing inserted with the cap. 


(d) Cover the connecting rod bolts with a short piece 
of hose to protect the crankshaft from damage. 





(e) Clean the bearings and crank pins. 
(f) Inspect each bearing for pitting and scratches. 


If the crank pin or bearing is damaged, replace the 
crankshaft and bearing. 


(g) Remove the short piece of hose. 


(h) Lay a strip of Plastigage across the crank pin. 
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(i) Align the rod and cap marks and fit on the cap. 
Torque the rod cap nuts. 


(See step 9 on pages EM-106, 107) 
HINT: 
* Do not turn the crankshaft. 


* Apply a light coating of engine oil on the nut threads 
and under the nut before installation. 


{j) Remove the rod cap. 
(k) Measure the Plastigage at its widest point. 


Standard cls ince: 0.030 - 0.059 mm 
(0.0012 - 0.0023 in.) 
0.1 mm (0.004 in.) 


If the clearance is greater than maximum, replace the 
bearings and/or grind the crank pins. 


Undersized bearing: U/S 0.25 
(Il) Completely remove the Plastigage. 





Maximum clearance: 





HINT: If using a standard bearing, replace with one 
having the same number as marked on the bearing cap. 
There are three sizes of standard bearings, marked 1, 2, 
3 accordingly. 





























Size| 819 End inner Crank Pin 

2°! Diameter Diameter Wall Thickness 

1 | 36.000 ~ 66.008 1.481 ~ 1.485 
| (2.2087 - 2.2080) (0.0583 - 0.0585) 

2 | 36.009-56.016 | 52987-53000 | 1,486- 1.489 
(2.2081 ~ 2.2053) | (2.0861 - 2.0866) | (0.0585 - 0.0586) 

3 56.017 - 56.024 1.490 - 1,493 
| (2.2054 - 2.2057) (0.0587 - 0.0588) 

u/s | 56.000 ~ 56.024 52.745 - 52.755 1.601 - 1.607 














0.25 | (2.2047 ~ 2.2087) | (2.0766 ~ 2.0770) | (0.0630 - 0.0633) 
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9. PUSH OUT PISTON AND CONNECTING ROD ASSEM- 


BLY 
(a) Remove all the carbon from top of the cylinder. 
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(b) Cover the rod bolts with a short piece of hose to 
protect the crank pin from damage. 

(c) Push out the piston and connecting rod assembly 
and the upper bearing through the top of the 
cylinder block. 


HINT: 
* Keep the inserted bearing, connecting rod cap 
together. 


* Arrange the piston and connecting rod caps in order. 


MEASURE CRANKSHAFT THRUST CLEARANCE 
Using a dial gauge, measure the crankshaft thrust 
clearance while prying the crankshaft back and forth 
with a screwdriver 
Standard clearance: 0.02 - 0.22 mm 

(0.0008 - 0,0087 in.) 
Maximum clearance: 0.3 mm (0.0012 in.) 
If the clearance is greater than maximum, replace the 
thrust washer as a set. 
HINT: Thrust washer thickness: 2.440 - 2.490 mm 

(0.0961 - 0.0980 in.) 








MEASURE MAIN JOURNAL OIL CLEARANCE 

(a) Using a 12-sided socket wrench, gradually loosen 
and remove the bearing cap bolts in three passes 
and in the numerical order shown. 
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(b) Using the removed bearing cap bolts, pry the 
bearing cap fore and aft, and remove it with the 
lower bearing and thrust washers (No.3 journal 
only). 

HINT: 

* Keep the lower bearing inserted with the cap. 

* Arrange the caps and lower thrust washers in correct 

order. 


(c) Lift off the crankshaft. 

HINT: Keep the upper bearings and upper thrust 

washers (for the No.3 journal only) inserted in the 

cylinder block. 

(d) Clean the journals and bearings. 

(e) Check the journals and bearings for pitting and 
scratches. 

If the journal or bearing is damaged, grind or replace 

the crankshaft and replace the bearing. 





(f) Place the crankshaft on the cylinder block 
(g) Lay a strip of Plastigage across each journal. 


{h) Install the crankshaft bearing caps with the lower 
bearing and lower thrust washers. Install and 
torque the cap bolts. 

(See step 5 on page EM-105) 


HINT: Do not turn the crankshaft. 


(i) Remove the crankshaft bearing caps. 
(j) Measure the Plastigage at its widest point. 


Standard clearance: 0.024 - 0.049 mm 
(0.0009 - 0.0019 in.) 
Maximum clearance: 0.1 mm (0.004 in.) 


If the clearance is greater than maximum, replace the 
bearings and/or grind the main journals. 


Undersized bearing: U/S 0.25 














EM-88 





Front = 
|_| 4Ben 





No. 1- No. § Main Journal 
een 

















ENGINE MECHANICAL — Cylinder Block 


{k) Completely remove the Plastigage from the bear- 
ings and journals. 

HINT: If using a standard bearing, replace with one 

having the same number as marked on the cylinder 

block. 

There are three sizes of standard bearings, marked 1, 2 

or 3 accordingly. 

















mm (in.) 
Size | C¥linder Block Main Journal Bearing Center 
"26 | Main Journal Bore| Diameter Wall Thickness 
1 | 64.006 - 64.010 1,987 - 1.990 
(2.5198 - 2.5201) (0.0782 - 0.0783) 
2 | 64011-64016 | 59.987~ 60.000 | 1.991 - 1.993 
(2.5201 ~ 2.6203) | (2.3617 - 2.3622) | (0.0784 - 0.0785) 
3 | 84.017 ~ 64.022 1,994 ~ 1.996 
(2.5203 - 2.5205) (0.0785 - 0.0786) 
U/S | 64.000 - 64.024 | 59.745-59.755 2.106- 2.112 
0,25 | (2.5197 ~ 2.5206) | (2.3522 - 2.3526) | (0.0829 - 0.0831) 




















12. REMOVE CRANKSHAFT 
(a) Lift out the crankshaft. 


(b) Remove the upper crankshaft bearings and upper 
thrust washers from the cylinder block. 


(c) Arrange the caps, bearings and thrust washers in 
correct order. 
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INSPECTION OF CYLINDER BLOCK 


1. REMOVE GASKET MATERIAL 
Using a gasket scraper, remove-all gasket material from 
cylinder block surfaces. 

2. CLEAN CYLINDER BLOCK 
Using a soft brush and solvent, clean the block. 


3. INSPECT CYLINDERS 


Visually inspect cylinders for vertical scratches. If deep 
scratches are present, rebore all four cylinders. (See 
page EM-101) 


4. INSPECT CYLINDER BLOCK WARPAGE 


Using a precision straight edge and thickness gauge, 
check the surface contacting the cylinder head gasket 
for warpage. 


Maximum warpage: 0.05 mm (0.0020 in.) 


If warpage is greater than maximum, replace the 
cylinder block. 


5. MEASURE CYLINDER BORE 


(a) Using a cylinder micrometer, measure the cylinder 
bore at positions A, B and C in the thrust and axial 
directions. 


Standard diameter: 94.99 ~ 95.00 mm 

(3.7398 ~ 3.7402 in.) 

Maximum diameter: 95.06 mm (3.7425 in.) 

If the diameter is greater than maximum, rebore all four 
cylinders. If necessary, replace cylinder block. 


(b) Difference between measurements A, B, and C is 
Greater than taper limit. 


Taper limit: 0.01 mm (0.0004 in.) 


(c)_ Difference between the thrust and axial measure- 
ments is greater than out-of-round limit. 


Out-of-round limit: 0.02 mm (0.0008 in.) 
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6. REMOVE CYLINDER RIDGE 


If wear is less than 0.2 mm (0.008 
reamer to machine the top of the cylinder. 











.), use a ridge 
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DISASSEMBLY OF PISTON AND CONNECTING 
ROD ASSEMBLY 


‘1; 


CHECK FIT BETWEEN PISTON AND PIN 
Try to move the piston back and forth on the piston pin. 
If any movement is felt, replace the piston and pin. 


REMOVE PISTON RINGS 


(a) Using a piston ring expander, remove the No.1 and 
No.2 piston rings. 


(b) Remove the two side rails and oil ring expander by 
hand. 


HINT: Arrange the rings in correct order. 


DISCONNECT CONNECTING ROD FROM PISTON 


(a) Using a small screwdriver, pry off the snap ring 
from the piston. 


(b) Heat the piston in hot water approx. 80°C (176°F). 
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INSPECTION OF PISTON AND CONNECTING ROD 
ASSEMBLY 


1. CLEAN PISTON 


{a) Using a gasket scraper, remove the carbon from 
the piston top. 





(c) Using a plastic-faced hammer and brass bar, lightly 
tap out the piston pin from the piston. 














(b) Using a groove cleaning tool or broken ring, clean 


HINT: the ring grooves. 


* The piston and pin are a matched set. 
* Arrange the piston, pin, rings, connecting rod and 
bearing in correct order. 
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[ {c) Using solvent and a brush, thoroughly clean the 
piston. 


NOTICE: Do not use a wire brush, 
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2. MEASURE PISTON CLEARANCE 


| (a) Using a micrometer, measure the piston diameter 
! at right angles to the piston pin center line, 53.5 
mm (2.106 in.) from the piston head. 
Standard piston diameter: 94.95 - 94.96 mm 
(3.7382 - 3.7386 in.) 
(b) Measure cylinder bore diameter in thrust direc- 
| tions. (See step 5 on page EM-89) 
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(c) Subtract the piston diameter measurement from 
the cylinder bore diameter measurement. 
Standard piston clearance: 0.03 - 0.05 mm 
(0.0012 - 0.0020 in.) 
If the piston clearance is greater than maximum, 
replace all four pistons and/or rebore all four cylinders. 
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MEASURE CLEARANCE BETWEEN PISTON GROOVE 

AND PISTON RING 

Using a thickness gauge, measure the clearance 

between the new piston ring and the ring land. 

Standard ring groove clearan’ 
No.1 0.02 - 0.07 mm (0.0008 - 0.0028 in.) 
No.2 — 0.03 - 0.07 mm (0.0012 ~ 0.0028 in.) 

Maximum ring groove clearance: 0.2 mm (0.008 in.) 

If the clearance is greater than maximum, replace the 

piston. 








INSPECT RING END GAP 

(a) Insert the piston ring into the cylinder. 

{b) Using a piston, push the ring a little beyond the 
bottom of the ring travel to the following depth 
from the top of the cylinder block. 


Depth 110 mm (4.33 in.) 


(©) Using a thickness gauge, measure the end gap. 
Ring end gap: 
Standard 
No.1 0.30 ~ 0.43 mm (0.0118 - 0.0169 in.) 
No.2 0.45 ~ 0.60 mm (0.0177 - 0.0236 in.) 
Oil 0.13 - 0.38 mm (0.0051 - 0.0150 in.) 
Maximum 
No.1 1,03 mm(0.0406 in.) 
No.2 1.20 mm(0.0472 in.) 
Oil (0.98 mm(0.0386 in.) 
If the clearance is greater than maximum, replace the 
ring. 
If the clearance is greater than maximum, even with a 
new piston ring, rebore the cylinder and use O/S piston 
ring. 


NOTICE: Do not file the ring end. 


INSPECT PISTON PIN FIT 


At 80°C (176°F), you should be able to push the pin into 
the piston with your thumb. 


If the pin can be installed at a lower temperature, 
replace it and the piston. 
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INSPECT CONNECTING RODS 


(a) Using @ rod aligner, check the connecting rod 
alignment. 


* Check for bend. 


Maximum bend: 
0.05 mm (0.0020 in.) per 100 mm (3.94 in.) 


If bend is greater than maximum, replace the con- 
necting rod assembly. 


* Check for twist. 


Maximum twist: 

0.15 mm (0.0059 in.) per 100 mm (3.94 in.) 
If twist is greater than maximum, replace the con- 
necting rod assembly. 


HINT: If replacing the connecting rods, replace the 
same number of connecting rod bearings as that of new 
connecting rod caps. 


(b) Inspect connecting rod bolts. 


* Fix @ nut to the shaft of each connecting rod bolt 
and check that the nut can be turned by hand to 





* If @ nut cannot be removed all the way down the 
threads, measure the compressed shaft outer 
diameter with a measuring gauge. 





* If the location of this area cannot be judged by 
visual inspection, use the dimension locations in 
the illustration and measure the outer diameter. 

Standard diameter: 7.4 - 7.6 mm 

(0.291 - 0.299 in.) 

Minimum diameter: 7.2 mm (0.283 in.) 

if the measurement is less than minimum, replace con- 

necting rod bolt and cap nut as a set. 


(©) Measure the oil clearance between the rod bushing 
and piston pin. 
+ Using a dial gauge, measure the inside diameter 
of the rod bushing 
Standard diameter: 24.008 - 24.017 mm 
(0.9452 ~ 0.9455 in.) 
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* Using a micrometer, measure the diameter of 
the piston pin. 


Standard diamet: 





24.000 ~ 24.009 mm 
(0.9449 - 0.9452 in.) 


* Subtract the piston pin diameter from the 
diameter of the rod bushing measurement. 
Standard oil clearance: 0.005 ~ 0.011 mm 
(0.0002 - 0.0004 in,) 
Maximum oil clearance: 0.015 mm (0.0006 in.) 


If the clearance is greater than maximum, replace the 
rod bushing. 
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REPLACEMENT OF ROD BUSHING 


1. REMOVE ROD BUSHING 


Using SST, remove the rod bushing from the connecting 
rod, 


SST 09207-76010 


2. INSTALL NEW ROD BUSHING 
Using SST, install the rod bushing to the connecting rod. 
SST 09207-76010 
HINT: Align the bushing oil hole with the connecting 
rod oil hole. When installing the rod bushing to the con- 


necting rod, align two of the rod bushing’s three oil 
holes with the two oil holes of the connecting rod, 


3. HONE NEW BUSHING AND CHECK PIN FIT IN 


CONNECTING ROD 

(a) Hone the new bushing and check that the oil 
clearance is within standard specification. 

Standard oil clearance: 0.005 - 0.011 mm 

{0.0002 - 0.0004 in.) 

(b) Check that the pin fits at the normal room temper- 
ature. Coat the pin with engine oil and push the 
into the rod with your thumb pressure. 
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INSPECTION OF CRANKSHAFT 
a, 


MEASURE CRANKSHAFT FOR RUNOUT 
(a) Place the crankshaft on V-blocks. 


{b) Using a dial gauge, measure the runout at the 
center journal. 


Maximum circle runout: 0.03 mm (0.0012 in.) 

If the runout is greater than maximum, replace the 
crankshaft. 

HINT: Use a long spindle on the dial gauge. 


INSPECT MAIN JOURNAL AND CRANK PINS 

(a) Using a micrometer, measure the diameter of the 
main journal and crank pin. 

Main journal diameter: 59.987 - 60.000 mm 

(2.3617 - 2.3622 in.) 

52.987 - 53.000 mm 

(2.0861 - 2.0866 in.) 





Crank pin diamet 





(b) Measure the journals for out-of-round and taper as 
shown. 

Maximum tape: 0.005 mm (0.0002 in.) 

Maximum out-of-round: 0.005 mm (0.0002 in.) 

If taper and out-of-round are greater than maximum, 

regrind and/or replace the crankshat 









GRIND CRANK PIN AND/OR MAIN JOURNAL, IF 
NECESSARY 
(a) Grind the crank pins and/or main journals to the 
undersized finished diameter. 
Bearing size (U/S 0.25) 
Main journal finished diameter: 
59.745 - 59.755 mm (2.3522 - 2.3526 in.) 
Crank pin finished diameter: 
52.745 - 52.755 mm (2.0766 - 2.0770 in.) 


(b) Install a new pin and/or main undersize bearings. 
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Cut Position 
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REPLACEMENT OF OIL SEALS 


HINT: There are two methods to replace the oil seal 
depending on whether the oil pump cover or rear oil 
seal retainer is assembled to the engine or not. 





REPLACEMENT OF FRONT OIL SEAL 


(a) If the oil pump is not installed to the timing chain 
case. 


* Using a screwdriver, remove the oil seal. 


* Apply MP grease to a new oil seal lip. 
+ Using SST, install the new oil seal 
SST 09309-36010 


(b) If the oil pump is installed on the timing chain case. 


* Using a knife, cut off the lip of the oil seal as 
shown in the illustration. 


+ Using a screwdriver, pry out the oil seal. 


HINT: Tape the screwdriver to avoid damaging the 
crankshaft. 


* Check the oil seal lip contact surface of the 
crankshaft for cracks or damage. 


+ Apply MP grease to a new oil seal lip. 
+ Using SST, install the new oil seal 
SST 09309-36010 
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2. 


REPLACEMENT REAR OIL SEAL 


{a) If the rear oil seal retainer is not installed to the 
cylinder block. 


© Using a screwdriver and hammer, remove the oil 
seal. 


* Apply MP grease to a new oil seal lip. 
* Using SST, install the new oil seal. 

SST 09223-56010 

HINT: Be careful not t 





fall the oil seal slantwise. 


(b) If the rear oil seal retainer is installed on the 
cylinder block. 


* Using a knife, cut off the lip of oil seal. 
* Using a screwdriver, pry out the oil s 





HINT: Tape the screwdriver to avoid damaging the 
crankshaft. 


* Check the oil seal lip contacting surface of the 
crankshaft for cracks or damage. 


+ Apply MP grease to a new oil seal lip. 
* Using SST, install the new oil seal. 
SST 09223-56010 
HINT: Be careful not to install the oil seal slantwise. 
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BORING OF CYLINDERS 


1 





HINT: 

* Bore all four cylinders for the oversized piston 
outside diameter. 

* Replace the piston rings with ones matching the 
pistons. 


SELECT OVERSIZED PISTON 


Oversized piston diameter (O/S 0.50): 
95.45 ~ 95.46 mm (3.7579 ~ 3.7583 in.) 


CALCULATE DIMENSION TO BORE CYLINDERS 
(a) Using a micrometer, measure the piston diameter 
at a right angle to the piston pin center line, 53.5 
mm (2.106 in.) from the piston head. 
(b) Calculate the size each cylinder is to be rebored as 
follows: 
Size to be rebored = P+ C-H 
P = piston diameter 
C = piston clearance 
0.03 - 0.05 mm (0.0012 - 0.0020 in.) 
H = allowance for honing 
Less than 0.02 mm (0.0008 in.) 


BORE AND HONE CYLINDERS TO CALCULATED 
DIMENSIONS 
Honing amount: 0.02 mm (0.0008 in.) maximum 


NOTICE: Excess honing will destroy the finished 
roundness. 
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ASSEMBLY OF PISTON AND CONNECTING ROD 
ASSEMBLY 
1, ASSEMBLE PISTON AND CONNECTING ROD 
(a) Install a new snap ring on one side of the piston 
pin hole. 
* Align about 1/3 of the snap ring with the inden- 
tation at the edge of the pin hole. 


* Insert section @ of the snap ring into the ring 
groove and push the snap ring in with a finger. 


© Insert the tip of a screwdriver into the indenta- 
tion at the edge of the piston pin hole and push 
down on the snap ring to insert it. 


(b) Heat the piston in hot water to approx. 80°C 
(176°F). 


{c) Align the notch on the piston with the mark on the 
rod and push the piston pin in with your thumb. 


(d)_ Install a new snap ring on the other side of the pin. 
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PLACE RINGS ON PISTON 


(a) Install the oil ring expander and two side rails by 
hand. 


(b) Using a ring expander, install the two compression 
rings with the code marks facing upward. 


(c) Position the piston rings so that the ring ends are 
as shown, 


NOTICE: Do not align the end gaps. 
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ASSEMBLY OF CYLINDER BLOCK 
(See page EM-81) 
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HINT: 

* Thoroughly clean all parts to be assembled. Before 
installing parts, apply new engine oil to all sliding 
and rotating surfaces. 

Replace all gaskets, O-rings and oil seals with new 
parts. 


INSTALL CRANKSHAFT BEARINGS 

Install the bearing in the cylinder block and bearing 
caps. 

NOTICE: Install the upper bearing with the oil hole in 
the block. 


HINT: Main bearings come in widths of 23 mm (0.98 
in.) and 25 mm (0.98 in.). Install the 23 mm (0.98 in.) 
bearings in the No. 2, No. 3 and No. 4 cylinder block 
journal position with the main bearing cap. Install the 
25 mm (0.98 in.) bearings in the No. 1 and No. 5 cylinder 
block journal position with the main bearing cap. 


INSTALL UPPER THRUST WASHERS 


Install the upper thrust washers on the No.3 main 
bearing cap position of the block with the oil grooves 
facing outward. 


PLACE CRANKSHAFT IN CYLINDER BLOCK 


INSTALL MAIN BEARING CAPS 
HINT: Each bearing cap is numbered. 


(a) Install the lower thrust washers on the No.3 
bearing cap with the grooves facing outward. 
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(b) Install the bearing caps in their proper location. 


TORQUE CRANKSHAFT BOLTS 
HINT: 


* The crankshaft bearing cap bolts are tightened in two 
progressive steps. 


* If any of the cap bolts break or deform, replace them. 


(a) Apply a light coat of the engine oil on the threads 
and under the can bolt heads. 


(b) Using a 12-sided socket wrench, first, alternately 
torque the cap bolts in several passes. 


Torque: 39 N.m (400 kgf-cm, 29 ft-Ibf) 


(c) Make the front side of the top of bolt with paint. 


(d) Torque the bolts by an additional 90°. 
(e) Check that the paint mark is now facing sideward. 
(f) Check that the crankshaft turns smoothly. 


(g) Check the crankshaft thrust clearance. 
(See step 10 on page EM-86) 
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sae eae T a {b) Apply seal packing to the oil pan as shown in the 
Seal Packing figure. 
Seal packing: Part No.08826-00080 or equivalent 


* Install a nozzle that has been cut to a 3- 4mm 
{0.12 - 0.16 in.) opening. 





7. INSTALL KNOCK SENSOR 
Install the knock sensor. 


HINT: Avoid applying an excess amount to the sur- 
face. Be especially careful near oil passages. 





* Parts must be assembled within 5 minutes of 


| 
| ji ‘ 

7 application. ‘Otherwise, the material must be 
yo removed and re-applied. 


* Immediately remove nozzle from tube and re- 
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8. INSTALL OIL STRAINER install cap. 
(a) Position a new gasket on the cylinder block (c) Install the oil pan over the studs on the block with 
= (b) Install the oil strainer with the two bolts and two pees bolts and two nuts. Torque the bolts and 
nuts. . 
Torque: 18 N-m (185 kgf-em, 13 ft-lbf) Torque: 5.4 Nem (55 kgf-cm, 48 in.-Ibf) 














{d) Install a new gasket to the oil level sensor as 
9, INSTALL REAR OIL SEAL RETAINER New Gasket shown in the illustrati 


nt 


NII 
HINT: Cleaning and application of seal packing to the Nk 
installation surface is the same as for the oil pan. fe) 


However, use a nozzle cut to 2 mm (0.08 in.) 
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ewr208 
(e) Install the oil level sensor with the four bolts. 


Torque: 13 N-m (130 kgf-cm, 9 ft-lbf) 


NOTICE: Be careful not to drop the oil level sensor 
when installing it. 


(b) Install the oil seal retainer with the six bolts. 
Torque: 14 N-m (135 kgf-cm, 10 ft-lbf) 








10. INSTALL OIL PAN | ssson 
eee) (a) Remove any old packing material and be careful no 


to drop any oil on the contacting surfaces of the oil 11. INSTALL NO, 2 ENGINE OIL DIPSTICK GUIDE 
pan and cylinder block. 














Install the No. 2 engine oil dipstick guide with the two 


* Using a razor blade and gasket scraper, remove bolts. 


all the packing (FIPG) material from the gasket 


suthaces Torque: 18 Nem (185 kgf-cm, 13 ft-bf) 





* Thoroughly clean all components to remove all | 
the loose material. 


* Clean both sealing surfaces with a non- residue 
solvent. 


NOTICE: Do not use a solvent which will affect the 
painted surfaces. 
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INSTALLATION OF TIMING CHAIN EXHAUST SYSTEM 


(See steps 2 to 7 and 9 to 11 on pages EM-75 to 80) 
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INSTALLATION OF CYLINDER HEAD EXHAUST PIPE .. EX-2 


(See steps 1, 3 to 24 on pages EM-52 to 63) 





POST ASSEMBLY 
(See page EM-64) 


INSTALLATION OF ENGINE 
(See pages EM-65 to 68) 





